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‘A veling & Porter, Ltd., 


Rocuesrer, Kent, 
and 72, Canwon Sraeer, Lonpoy. 
STEAM ROLLERS. ROAD LOCOMOTIVES. 
STHAM CULTIVATING MACHINERY. 
STEAM WAGONS. . TRACTORS: 
ORMEET- MAKING MACHINERY. 


A. G. Mamiora, L 


CULVER STREET WORKS, COLCHESTER. 
On ADMPRAMTY asp Wan Orviox Lists. 


ENGINES Soide punD PUMPS: Launches. 


See Advertisement, page 29, last week. 
NT W. R- . 
PATE wit TUBE TORS 











UTOMATIO 
And Auxiliary as supplied te ae 
orpedo Boat Destroyers. | votes 
JOHN WHITE & COMSA NY. tine 

ders and Engineer 
Easr Cowes, 1.W 
ee’s Keematic ASH Kjector. 
t Of labour. No noise. lame hg 

dirt, Ashew 20 ft. clear of v 


PJ. TR R, , Naval. 
——— gi Bir 


Petter Oil B28i2¢e- 


: es 
C raig & Donald, ‘Ltd., Machine 











MAKARRS, Jounstons, suai Glasgow, 
For clase .of e Tools see our Illustrated 
Advertisement ¢€ alternate week. 1358 
FOR - : ; 
rop tampings 


write 
weer HNGINEERING & FORGE Jos 
WELLINGTON STREET, GLasaow. 


P & W. MacLellan, Limited, 
° OLUTHA WORKS, GLASGOW. 
MABSUYACTURERS OF © 
RAILWAY CARRIAGES AND WAGONS 
©F EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices? 129, Trongate, Guascow. Od 8547 
Registered Office; 1084, Cannon 8t., London, B.C. 








I ‘cam. Hammers (with or 
Ss 5 tor SHIPBUTLD MESO Doll buna eae 


5066 
DAVIS 4 PRIMROSE, Lrurrep, Lurrn, Eprnpurer, 


Prett’s Patent Liter (°- 








E Y ammers, Presses, 
COVENTRY. #10 
Be er, Dorling & Oo., Lid., 
BRA ORD 
CLASS ENGINES FOR ALL PURPOSES 
tise VINDING, HAULING, ATK COMPRESSING 
and PUMPING EN GINES. 





‘ranes.—Electric, Steam, 
ETDRSvLIC _ HAND, 


of a a pa d sizes. 
GRORGE RU BLL &£ CO., Lrp., 
Motherwell, near Glasgow. 4986 


The — Railway 
nee: Company, 
London Office—13, Victoria Victoria Street, 8.W. rs 
RAILWAY QARRIAG S WAGON AND TRAMWAY 


& 
CARRIAGE & WAGON RE, also 
eet _— — Z 5055 


Te [dless- less-Steol Tu bes 








{Internal Combustion Engines. 
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Y 2trow & Co.; Ltd., 
WE cy nae AND ENGINEERS, 
<¢ ape cs TO suns foun 
Riscept nal Gkaliow Draunk 
Cc t 


Wictines or . 


_ Oa 8159 





Campbells & Hee ] 4 

SPROJALISTS IN 

Drilling & Boring Machinery 

for Engine Works and Boiler Shops. 

DOLPHIN FOUNDRY, LEEDS. 4547 

bene Launches or Barges 
Built complete with Steam, Oil or 

or Machinery su 
VOSPER & CO. , Lap, Brosv Staget, Porrsmours. 


flank Locomotives 
Srotneeitte ond forkmenship equal to 


R. & W. HAWTH B200,, Lav., 
Bxourmens, NEWOAST: ivex 
ochran MU NSROBS TUBE TY PBs 
Boles. 
See page 96, Deo. 15. 8020 
(‘ranes.— Steam and Electric. 


STEAM NAVVIBS, GRAB CRANES, 
SHIPS DECK K MACHINERY. 


»j ohn H. ‘Wilsoné Co, Ltt | 


Dock Roap, BIRKENHEAD, 
London Office:—15, Victoria Street, 8. ied 


F[‘he Norman evan be: 
Pe Co., Ltd, sre. 1900.) 


Oomraacrons To Tae: ADMIRaLry. 














* 





Seven ’ experienre 
in Design and Gonahrection of Aircraft, 


“THE FIRM WHO. GAVE THE FLYING BOA't 
TO THE NAVY.” 


ALL BRITISH BUILT. 





5308 
Address :—MIppieToy, BoGyor, BNGLAND. 
Telegraph—“' Searing, Bognor.” Telephone—is Bognor 


“Gtipoly f 


MACHINE BELTING 


FOR 
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(Conveying 


Elevating 


Sots MANUFACTURERS 


Leis & P'y lor, Ltd., 














OARDIFY. 5484 
Lorpor. MANCHESTER. Giascow. 
Iron and Steel 


Tubes and Fittings. 
The Scottish Tube Co., Lid., 


Heap Orion; Dagrom Orme eshte he 
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ona Hin Lewis & Sons, os 
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143, Cannon St, .C, Wolverhampton. 


Stewarts and seas » Von 
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Toronte Canada. .. 
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‘ how 





GUTTA PERCHA & RUBBER, LIMITED, 
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felson & Co., Ltd.; 


$91r 
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Pea, OAR 


STuAM Di BRS. 
METALLIO 
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Prince Co 
SHE . € 


5191 
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Die Castings 
in White and Yellow Metal. 
Drop Stampings 


in Yellow Metal and fitecl. 


ranes (Birmingham) Limited 


183, MOSELEY STREET, BIRMINGHAM, 


5552 








ae Dish End Boilers, 
One ” ” ” 
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ft. 


ttm ” Many other sizes and pressures, 
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_ WoL 
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24 


Three Sizes, Delivery from Stock. 
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JOHN MACNAB, Many Sracsr, Hype. 
Tel. No,: 78 Hyde. 
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New Chicago Automabics, 
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See Full Page Advt. 
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A National Need. 
et, eer Brame. Institutions of 


BRITISH SCHOOL OF ABRONAUTICS. 
PENNINGTONS, 16. 554. Ontord Road, Manchester, 5397 


———S SSS 
(Ms ne _, Shop 
Controlled 


F 800. 
ioe ‘WV antes 








Manager 
Goring Works in Yorkahice. 
perienced in 





d, for Controlled 
- the Midlands, Ba aig pawn 

ENGINEER as _ Assistant 

on production of shell and rolling pak ma 

pags offered, £250 





STRUCTURAL ENGINEERING. 


kos Particulars of Course of 


oy an ON Mg ng ae BNOE, 
write to “THE W KSTM Pony: trig poerey 
iegaan REAU,” 23, Old Oak tare ane 
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TENDERS. 


TO MAKERS ‘AND USERS oF LOCOMOTIVES. 
The MINISTRY OF MUNITIONS are prepared to 
receive 


ffers for New or Good 
Second-hand SHUNTING LOCO- 
Cha tots MOT —_ of mares sizes. 
¢ following information bere accom: 
offer. which must be addressed ate UDR 
BAINES, Deputy Chief Engineer, i, a it 
Works, King Charles Street, Whitehall, pw ee 
8.W. »—T pe, size and weight ; maker's name; 
when built; when and by whom last overhauled ; 
condition ; prt 
HM. Office of Works, &.. 
2th November, 1916. 


¥ 627 


experience, &c., F 799, O 
Leading British Engineering 


Concern are PREPARED REC 
phar yp vind rd me ee Belgian ENGINERE of 


yone Experience, view acting as 
mee in Beigium after the war. Please 
pe and 





ates this Sobre and 





ussian ae Required, 
R pecial, pie ete ond 
thie Gountry with ultimate 

to Russia. 


proceeding to 
iculars of ex 


Bingland 
BMPLOvMuNT “Bit aARey: 


Journal and F 


W anted, an Assistant 


CHEMIST, in in West Riding of asbahtps, 
where el 


success, of 
ve full 


person on Govern- 
[anon LABOUR 
mentioning this 








“TO MAKERS AND USERS OF 
LOCOMOTIVE CRANES. 


The MINISTRY OF MUNITIONS are prepared to 
receive 


ffers of Good Second-|*~ 


HAND STEAM TRAVELLING 
CRANES of various sizes. 

The following information must ssoumeeey 
each offer, which should be addressed Me 
HUBBRI BAINES, Depaty Chief Engineer, an M. 
Office +; Wty Stor ‘s Gate, estminster, 
London, fting power, whether 
2, 3, or 5 cod ranks us “ot maximum lift; maker's 
name ; condition ; where seen ; price. li for 
standard gauge only. 

H.M., Office of Works, &c., 

lith December, 1916. 


DEVIZES CORPORATION 
DEPARTMEN 


STEAM 


F7lM 
WATERWORKS 


a set of 


The above Corporation are replacin 
» which 


STBAM DRIVEN DEBP WELL PU 
are setae removed to install larger plant. 

The Pumps are in thorough w ng order and 
are capable of delivering, approximately, 8000 
guns. aes hour, 

he Corporation are prepared to receive 


renders for the above, and a 


CORNISH BOILER, 

Steams she tacines and order to view may be 
had from Rngineer, 

Tenders to be delivered to the undersigned, 
endorsed ‘ Pumps,” on or before ten a.m., 18th 
January, 1917. 

The Corporation do not bind themselves to accept 
the highest or we offer, 

. J. RENDELL BAKER, 
neer and Manager. 


F 760 


Offices— 
pert Street, 
vizes. 





APPOINTMENTS OPEN. 


| a Societe ange kee des 

CHAUX BT CIMENTS DBE RIVET-ALGER 
requires CHEMIST DIRECTOR, pes etc pewe bie, full 
knowledge of manufacture —2 vacabei 


ay Ao rite to 
39. Rue d'Is! 
FH 





maar “ee Lp a lhe 
situation ous refer 
ADMINISTRATBUR DELEGUE. 
Al ger. 


Torks— Manager. — Wanted, 
ee large engineering works in the North 

of Regent thoroughly spennand, WORKS 
MANAGER ‘with qatimate ene enee ee all classes 
of rolling stock construction. Must be fully quali- 
fied engineer and abreast of the most modern 
methods of production.—Address, FP 804, Offices of 


BNGINEERING. 
Required, for Large .§ 
ed-in maintenance work afd ip- 
ment for Steelworks = ate g sgh the services of 
a MANAGER meed in heavy repair 
and a heavy; meders maching shop prective 
Good salary to suitable C. Applicants should 


state qaparlenct, and 6a! aired, and 
when at inerty. No Aw on Govecunat 








ent work to 


TE e mtOH ANG, B, yo lt this ¢ this Journal ana | ¢ 
. Wanted, Shop lore Pe 


aa Factory; good organiser, 
nen. Stave ox 


Ne 
on Government work be 
nearest: EMPLOY no BXCHAN 
this J ournal and F7 


W anted, Assistant Metallur-| 22%: 
el pie ST, for Bree eunatties, wonese the 
saenhy nese on 





of machinin; 





a wit 





booper noon Mou 
Shiai are achee elon Serene to a 


urnaces are ui ost deshable 
that applicants should have had good experience of 
the working of open hearth furnaces. Wonld be 
i, oe ferlence and salary on yf 
ng experience an uired, to 

nearest’ EMPLOY NT EXCHANC au, quoting 

pe mee 2719. No ge already on Government 
ork will be engaged. F784 


A Saistant to Chief Engineer 
WANTED, in London factory; must have 
had good practical experience and technical train- 
pa mee to the trol of men: 
pplicants must be ineligible for r the army, and 
seta state full experience,age, and salary required. 
No one employéd on Government work will be 
d.—Address, F 744, Offices of ENGINEERING. 


Wanted, for Old-Established 


Sheffield firm of Steel, File and Tool Manu- 
factorers, REPRESENTATIVE nthey a and 
district. —State capabilities, ex alary 
required to NDON k& RESENTATIVE. ' 
T, G. Sxurrteworrta & Son, Church’ Street, 
Sheffield. F 308 


Technical Corres pondent 

WANTED for Engineering Works. Must 
be an experienced draughtsman, with knowledge 
of estimating. — Address, , Offices of 
ENGINEERING. 


W anted, & xperienced Mech- 

ANICAL pak GHTSMAN, for Firm in 

the Midlands, must have knowledge in designing 

hwo | Engine work, Haulage, Pumps, and prefer- 

ith some knowledge of ydraulic work. State 

perical ars of past experience and salary required. 

nm ends es employed on Gayernment work 

Bron, Ry; nearest LABOUR EM- 

H, mentioning this Journal 

Qeveral Good Draughtsmen 

REQUIRED for temporary or overtime work. 

Men accustomed to the pre ion of Engineers’ 
workshop drawings for ay nkers, coal handlin, 
plant, steel tanks, and structural and cylindri 

steel work, at well as cast iron. Details required.— 

ee a barges? on Government work will 

Apply n nearest LABOUR BMPLOY- 

ME XOHANGR, mentioning this Journal, and 

equired, the Services of Four 

led DRAUGHTSMEN, accustomed to 

either Blast Furnace or Steelworks constructional 

desi Good sa offered to suitable men, 

A ants should state e, experience, salary 

dn en gh and when at No one cnenged, at 


Govern: t <> as 
ms Piggy EMPLOY MENT “EXOHA An vk 
tioning this Journal and No. A 2739. 
anted, - for cwackeniat 
Work at "York One or Two clever and quick 
young D UGHTSMEN of eh pe a for 4 


Gordueneed work wil be will be engagec.—Apply, stating 
to nearest 


nk | Mite cok aca “ExoHixaR. yen Pe No. 


F 730 

















will’ be ¢ be 
btn? fay 























Em: 
"West of before 
JEAN RAVATIN, Oficier d’Admin otek 
tion, 1, Rue du Platre, Lyon, France. 





a ip Firm of Manufacturing 


and salary, to your nearest 
EXCHANGE, quoting No. A 3728. | operands 





raughtsman -«with 

——s experience in eager orm ng 
large unition in Midlands — 
A y. with fall particulars o¢ 


to the nearest aro ge. OF TRADE 
EM ENT EXCHANGE, quoting ee, e Lo 


No m at present on 
need aety. +P Tel 761 


Reauired for Temporary 


DRAUGHTSMEN Cun geodicneriodins oof heatin ti 
w ea 
ratns and neting 


installations, apparatns 
must be ineligible for 





hting.—A} jicants, w 
should apply, stating fry = 


cations, and by ta ays Feng Aa 
ae yhergd 3 Kine & Son, 10, Bolt it Court 


neers, em: in normal times 
of 1000 hands, and engaged in 
matte speciality involving on casting 
cast-iron to fine gauges, i 
DESIRO! ~ OBTAINING a REPORT upon their 
methods of es, with a view of improving 


opera ti 
eubtebttuting ofber up-traure — 
Pie’ considerable know’ of machine tools 
and their operation is essential, anyone interested in 
the sale of equipment is not required, the objec: 
being if possible to obtain a a ten =e report. 
Pe Bon that bh pppoe es thi — a 
r e necessary 
cations to undertake the work. — 
Address, giving as much infermation as 
as to previous experience, F 807, Offices 
NEERING. 


luminium Castings.— 
Controlled Firm is OPEN to UNDERTAK i: 
Glass “A” WORK, — Address, F 95, Offices of 
BNGINEERLNG. 


a 


ble 
Byai- 








anted, a Number of 

Acrooautteal, Bngineering.€x perience. a ie | = 
eronaw ex 
according to ex up to £2 
per week of 42 hours, siek ‘overtime. Dra 
—— ereadeek atten dving Government work wi os 
sect without release certificates.—Apply, = 
ry 


ving full details of experience and ro 
letter, ge foom M 344, Keane Hovss, Victoria 
Embankment, B.C. F 805 


Required, “Young Energetic 
perienced DRAUGHTSMAN, with good 
references.—Apply, by letter, to F, BOX 14, care of 
5, Queen V Street, B. e. F 802 





Pupil.— Vacancy 


Sag ne geeane ne Sens manu- 


iaceuring ees ee aS ae ery, 1 oa 


Large Firm of Engineers, | 2 


YOUTH « of Pood ed  mege aan tu ‘opt, the 
lucation as ™m 

course to include both works and dawing ames 

Address, 4359, Offices of ENeDrEERING. 








elatine Process, True-to- 
Seale,—Don't have trouble with your compo. 

Get ron formula and make it yourself at rter cost 
ng.—Write to CENTRAL DRAWING 

brrick’ ek Pavement House, B,C. F 789 


BOROUGH OF BOOTLE. 
TRAMWAY RAILS. 
The Bootle Corporation are Prepared to 


Purchase New B.S8.8. No. 4 


TRAMWAY RAILS; also a quantity of partly 
— (7 imches by 7 taches) 4 kino AY RA AILS, 
gs egg ery per lin 
be sent as a ible “ ta 
BOROUGII ENGINEER, Town Tal , Bootle 


| ocomotive Engine, 9 in. 
diameter cylinder, must be in good condition 
and ready for running.—State price and full par- 
——' URRIE ROWLANDS & CO., Seacombe, 
F 748 


W Faciad. New or Second-hand 


Zor 5 ton LOCO STEAM CRANE, standard 
ae SHR, ELLISON co., 














& Ltd., 
F 810 





SITUATIONS WANTED. 
(jonsulting Engineer, ‘over 


weary oft ee in sugar machin: 

WISHES POST of RESPONSIBILITY and TRU mT 
either at. home or abroad, Has had 30 years’ experi- 
ence in engine A regs at home and colonial 
sugar houses, in ani gaits , erecting and estimating 
for machinery. Willi g° abroad to report on 
$e, vom, A and factory control, — 

NGINEERING. 


Responsible Position Wanted; 

Mechanical Engineer, experienced in 
aircraft caine and high class vacuum pumps, also 
in lay out and equipment of new works. 
Accustomed to control staffand workmen, Govern- 
ment controlled work preferred.—Address, F 741, 
Offices of ENGINEERING. 


rau; htsman or Tracer.— 

POSITION DESIRED by invalided soldier 
ht lameness, a: rapid tracer and good letterer.— 
ress, F 812, es of ENGINEERING. 





— Address, 
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PARTNERSHIPS. 


Partners 
Directors 
Businesses 
Factories 
for these apply to 
WHEATLEY KIRK, PRICE & O0O., 


46, Watling Street, LONDON, E.O. 
Albert Square, 








Engine with £1000 to 
available, 


with waterworks #.., 


eaten abroad, REQUIRES SPARTNGRONIP or or hative 
Directorship in some established business, London 
or Provinces, where his knowledge would be useful. 
—Particularsto ARNOLD & OO., 76, Cannon a 
London, 8.C. 





ee 





D shia htsman, preferably with 
ioite “ion nd sesh cae, WANTED te: Con. 





Shrts yittiodttor fa wha Whitehead’ maize 





_Conieled 


Mechanical 
a = 


for 


Wo= 





PATENT AGENTS. 
Patents DESIGNS anp TRADE. MARKS 





IN ALL CO IS. 
Er. P. Alexander & Son, 


HIGH HOLBORN, [ LONDON, We. 
206, HIGH 10 


Telephone: acer = 4B Od 585 


_) onsen and Son, wit | ena 
feeeaees sot eames Goce ea 
ea | 


11, Chancery Lane, London, W,0. Tel.: Holborn 
Raworth, 


i ohn E. 
CHARTERED PATENT AGENT, 
wh oe rs hal 








AUCTION SALES. 


Wheatley ! Kirk, Price & Co. 


Established ”\850.) 


Auctioneers 
anp VALUERS OF 4994 
ENGINEERING WORKS PLANT AND STOCK, 
4, WATLING STREET, LONDON, EO. 
16, ALBERT 8Q., 28, COLLINGWOOD 8T. 
MANCHESTER. Nwwoastan-on-Trna, 
Telephones & Telegrams at each Address. 


Mess. Knight & Partners, 


LTD., 








AUCTIONEERS and. VALUERS 
to the Engineering Trades, 
27, Old Queen Street, 
Westminster, 8. W. 
SALES AND VALUATIONS CONDUOTED 
in all parts of the Kingdom. 
—— Distaxce No OBJgor.—— 5457 
PARTNERS AND PARTNERSHIPS ARRANGED. 
CORRESPONDBNCE LNVITED. 








FOR SALE. 


team (4) 22°) Boilers. 
Vertical, Loco., Cornish, Launch, Field-tube ; also 
“Air Receivers, Feed-Water Heaters, Oylinders, &c.— 
Tae GeanTuaM Borer axpOrank ©o., Lap., Grantham. 


9 4 Ton Electric -driven 


e- 
Overhead Travelling Rope: ft. span, 
Craven Brothers.'— Address, F Te. Offices of 
GINEEEING. 


Ce Sale, Root’s Blowers. 
ea) and 4 in. 
olling bearings, fast and loose 
Disposal. 
Phra rs CO., Lrp., Engineers, oie 
worth, G 486 


r “Sale. —QOne 750 Ti P. 


"ENG Expansion, Corliss Valves, MARINE 
ay ind GINE, 190 Ibs. steam; better ‘than nem 


plication. 
NORTH i SHORES MILL CO., Ltd., Liverpool. 
- COUNTY BOROUGH OF OF BOURNEMOUTH. 


Fe iee'p Two 2- wo Na 


Siemens 


AMO8; Gas is vote; 2 192 amps ; full 
; exh haust 





5017 
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SOME NOTES ON HARDENING SCREW 
GAUGES. 


By J. H. LavenpDEr. 


THE present article is written, not in any way as 
a complete treatise on the above-named subject, 
but with a view to assisting those interested in the 
more rapid production of the hardened gauges which 
will pass the National Physical Laboratory test. 
The following particulars have been obtained from 
experimental work conducted over a period of six 
months, but there 4s still much to be done to estab- 
lish figures for varying brands of steel. 

The heat-treatment has been controlled from the 
laboratory, but the gauges have been hardened, 
with certain precautions, in the ordinary way in 
the hardening shop. Now, the essential require- 
ments of screw gauges, as far as they are affected 
by heat-treatment, are :— 

(1) They must not change in shape (become oval). 

(2) They must not change in size (increase or 
decrease in volume). 

(3) They must retain good surface after treatment. 

If a gauge changes in shape and becomes oval, 
grinding, which is extremely difficult, is necessary 
or it is worthless. If a gauge changes in volume 
and becomes smaller, it is useless; if larger, 
“lapping ” is necessary. | 

A good surface, whilst not as important as absence 
of change of shape or size, considerably adds to 
appearance and worth of gauge. The object of this 
research was the production of a gauge, well 
hardened, accurate to size, and with a sufficiently 
good surface, so that it would not be necessary even 
to polish after hardening. 

The first assumption made was: ‘‘ Provided there 
is no internal strain in the steel used, it is reasonable 
to hope that all gauges made in cast steel will give 
similar results under similar heat-treatment.” This 
was found to be partially correct when the steels were 
of approximately the same chemical composition. 
Different cast steels give different results. Some. 
appear to shrink, whilst others appear to expand, 
but gauges made from the same bar of steel give 
practically identical results. In the early stages of 
the work some difficulty was experienced, and a 
number of gauges scrapped, owing to their being 
made from different steels. As a result of this it 
was decided that, until definite results were 
established, each gauge should be analysed for 
carbon and manganese before heat-treatment. 

From a number of preliminary results on different 
brands of cast steel, one having a high percéntage 
manganese was selected because :— 

(a) The manganese content of the steel appeared 
to affect the volume changes in the steel. 

(6) This particular brand of steel could be 
quenched in oil, and a better surface finish obtained 
than from one quenched in water. The steel 
analysed gave the following results :— 


Per Cent. 
Carbon ... wie aa Sic oat 0.96 
Silicon ... ee sae san ois 0.19 
Manyanese sais on a ins 1,20 
Sulphur ... ae gs ta iia 0.03 
Phosphorus ode we ene on 0.02 


Furnace.—The furnace used for heating the | 


gauges need not be of any particular kind, as long 
as the metal is not heated too rapidly and uni- 
formity during heating is obtained. 

Some months ago, in order to improve the surfaces 
of gauges, a small furnace having a reducing 
atmosphere (coal gas) and a direct passage to the 
quenching tank was designed. From this furnace 
a number of hardened gauges having a very good 
surface were obtained. However it was found 
that quite as good results could be obtained when 
hardening from an ordinary furnace. A small 
Richmond gas furnace is very suitable for the work. 

Heat-Treatment.—It is well known that steel 
expands more and more as the temperature rises, 
and since in gauge work no change in volume is 
allowed, the quenching must take place at the 
lowest possible temperature, i.e, least volume 
expansion, at which correct hardness can be 
obtained. Now in order to find this exact tempera- 
ture, pyrometric curves of the steel were prepared, 
and the Ac. (calescence) and Ar. (recalescence) 
points carefully noted. From these curves it was 
decided to harden gauges from a temperature of 





749 deg. C.; this temperature is sufficiently high 
to provide a fair margin for the hardener, and at the 
same time it will secure a well-hardened gauge. 
Gauges quenched from this temperature are quite 
hard, and cannot be cut by means of a file. 

Quenching.—Whale oil is used for cooling pur- 
poses. This, of course, must be at a fairly low 
temperature, say about 30 deg. C. 

Note on Oxidation.—In order to prevent undue 
oxidation of gauges taking place during hardening, 
also during transference from furnace to quenching 
tank, it is necessary to keep them from contact 
with the air as much as possible. This is done by 
providing for a reducing atmosphere in the furnace 
by means of excess of gas, and also arranging for 
the quenching tank to be as near as possible to the 
furnace. 


Tempering.—Gauges are tempered in oil at | 


260 deg. C., sufficient time being given for obtaining 
uniform temperature throughout the metal. 

The volume changes which take place in the 
steel during the above detailed heat-treatment can 
be best followed from the results obtained. 





























The gauges were measured for all dimensions in 
the tool room by means of a simple micrometer 
instrument and Millward needles. The top, effective 
and core diameters were supplied to the laboratory. 
The following figures were obtained in July from 
almost the first heat-treated gauges :— 





Bafore After After Measured Again 
Part. “eI Harden-, Temper 
ing. 


A. 
Top e® mm * , g 1.1999 | 1.2000 | 1.2000 
Effective i P 1.2160 | 1.2159 | 1.2159 
wens oe es J J E 1.4647 | 1.4647 | 1.4647 


Se be 1 4, 1.2002 | 1.2002 | 1.2002 
Effective mE fe 3 | 1. | 1.2158 | 1.2157 | 1.2157 
agin a 1.4642 | 1.4641 | 1.4641 


The gauges were slightly oval on some of the 
dimensions. 


However, much work has been done since the above 
figures were obtained, and it has been found that 
if the above-mentioned precautions are taken no 
oxidation will occur. Now, the sudden cooling of the 
metal during quenching prevents the steel from re- 
gaining its original size, and therefore until tempering 
has taken place there is considerable strain in the 
gauge owing to its tendency to get back to its former 
size. On tempering, this strain is done away with, 
and the gauge resumes its normal dimensions. 
The sizes for machining of gauges at the present 
bees are arrived at from the figures previously 
| given (due allowance being made for shape of gauge) 
|and the later successful work in overcoming oxida- 
tion. Final figures are now being obtained some- 
what as follow :— 
Gauge Hardened. 





| | Before | After After 
Part. Nominal | Harden- | Harden- | Temper- 
Size. ing. ing. ing. 


Top es a 1.2000 1.1992 1.2008 1.1998 
| Effective Se 1.2170 1.2170 | 1.2180 1.2170 
| Core es os 1.4641 1.4633 1.4650 1.4640 


} Gauge Hardened. 
Top _ 1.2000 1.1992 1.2008 1.1999 


iflective.  ..| 1.2170 | 1.2170 | 1.2175 | 1/2169 
| Core eel 10041 1.4638 | 1.4650 | 1.4640 


The above results, which, as can be seen,.come 
within the National Physical Laboratory’s require- 
ments, have all been obtained under ordinary 
workshop conditions. However, it is essential that 
the hardening be in the hands of a reliable man who 


present article gives particulars for plug gauges only. 
Figures for ring gauges have not yet been finally 
established. 

In conclusion the author begs to acknowledge his 
indebtedness to Messrs. E. G. Wrigley and Co., 
Limited, of Birmingham, for the facility granted 
him in enabling him to carry out the above research. 





AMERICAN Iron and SteEt.—The exports of iron 
and steel from the United States in the nine months 
ended September 30 this year amounted to 4,358,189 
tons, as compared with 2,461,198 tons in the corre- 
sponding period of 1915. Billets, ingots, and blooms 
figured in these totals for 1,051,669 tons, as compared 
with 407,901 tons; steel bars for 588,753 tons, as 
compared with 298,335 tons; pig-iron for 302,504 tons, 
as compared with 156,929 tons; wire nails for 114,710 
tons, as compared with 66,434 tons; wrought pipes 
and fittings for 111,238 tons, as compared with. 92,230 
tons; steel rails for 391,449 tons, as compared with 
219,494 tons ; steel plates for 196,494 tons, as compared 
with 164,995 tons; structural iron and steel for 211,869 
tons, as compared with 165,905 tons; tin and terne 
plates for 179,126 tons, as compared with 105,065 tons ; 
barbed wire for 341,919 tons, as compared with 172,974 
tons; and all other wire for 211,566 tons, as compared 
with 168,061 tons. In the nine months ended Septem- 
| ber 30 this year American exports of iron and steel 
| exceeded the high record of 1915 by no less than 147 per 
|cent. While American iron and steel exports increased 





ing. ing. Sept. 18. Nov. 18.|so largely this year the imports of iron and steel into 


the United States to September 30 declined to 203,025 
tons, as compared with 392,518 tons. Steel rails were 
imported in the first nine months of this year to the 
|extent of only 24,438 tons, as compared with 60,646 
tons. The imports of ferro-silicon sunk to 5,071 tons, 
as compared with 220,848 tons, 


Fi31.—Telegraphic communication is maintained be- 
tween Suva and Levuka, a distance of 54 miles, of which 
114 miles are represented by a submarine cable. There 
is an overland telephone line from Suva to Lantoka, a 
distance of 125 miles. The line from Suva to Ba .is 


It will be noticed from the figures that the greatest controlled by the Government, the Colonial Sugar 


change has taken place in the effective diameter. 


Refining Company, and the Union Steamship Company. 
From Lantoka the Colonial Sugar Refining Company 


The true result is not clearly shown until after|has extended its line towards Sigatoka. There are 
tempering. This change in the effective diameter three wireless stations in the group, at Suva, Labasa and 


results from one or two causes. Either it is due 
to expansion or oxidation. With regard to the 
former, as previously stated, the metal expands 
during hardening, expansion takes place in all 
directions, so that in the case of a plug gauge, such 
as shown in Fig. 1, the expansion of the steel causes 
an opening out of the threads, and a consequent 
relative drop in the effective diameter. If the 
gauge be heated in an upright position, as shown in 
Fig. 2, and the design be such that the weight of the 
metal above the thread gauge be large, the effective 
diameter does not drop so much, because, during heat- 
treatment, expansion—which causes opening out 
of the threads—is partially prevented by the weight 
of metal pressing downwards. As regards oxida- 
tion, this also accounts for drop in effective diameter. 


Taveuni. These stations have been erected at the 
charge of the general revenue, and they are controlled by 
the Colonial Government. A new station at Tulagi, in 
the Solomon Islands, has been brought into operation ; 
the strength of the signals is good, taking into account 
the fact that the mountains of Viti Levu intervene. The 
Pacific Cable Board has a cable station at Suva, which is 
connected by cable with Vancouver via Fanning Island, 
and with Southport (Queensland) and Auckland via 
Norfolk Island. The telegraph stations at Apia (Samoa) 
and at Tutuila (American Semoa) have latterly com- 
municated direct with New Zealand and Honolulu. 
The main triangulation of Vanna Levu has been com- 
pleted ; the final results, however, are not yet available. 
Several public works were completed in 1915, The 
most important was the Ba river bridge, 744 ft. in length ; 
this was completed in a year. Harbour works were 
delayed in consequence of a subsidence of wharf piles, 
but it is expected that by the end of this year there will 
be one berth for a large steamer and one on Walu Bay 
frontage for a smaller vessel. 





| will carefully follow instructions given to him. The \ 
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THE NAVAL WAR AND THE SIZE OF 
BATTLESHIPS. 
By Witt1am Hoveaarp, Brookline, Mass., U.S.A. 
(Concluded from page 604.) _ 
Tue Mrtrrary Aspxcr oF SIZE. 

Havine discussed the influence of size on the 
technical characteristics of battleships, we shall 
now, on the basis of that study, examine its influence 
on the military value of vessels of this class. 

Larger size allows of higher maximum and 
cruising speed under all conditions of the sea as 
well as greater radius of action, i.e., it enhances the 
mobility, which, from a strategic point of view, is the 
most important quality of warships. Great mobility 
permits a wide deployment at the strategical centre 
of concentration, because the scattered forces can 
be quickly condensed whenever needed. It, in 
other words, enables a fleet to disperse, with the 
consequent advantage that a more extended area 
of the theatre of war can be covered. High mobility 
allows also rapid transfers of the naval forces to be 
made from one part of the world to another, whether 
for the purpose of effecting a temporary or a per- 
manent change of base. It was extreme mobility 
which enabled the British battle-cruisers to take 
the German squadron by surprise at the Falkland 
Islands. 

An increase in size, on the other hand, necessitates 
larger principal dimensions, which limit the strate- 
gic utility of ships by debarring them from access to 
channels, canals, ports and docks that would be 
open to smaller ships. This consideration, in fact, 
always imposes a limit on the size of battleships ; 
but since channels and harbours may be deepened, 
and docks as well as canal locks may be enlarged, 
this limitation is in general temporary, being of a 
financial nature and depending in most cases on 
the ability and willingness of a country to carry 
the expenditure required for the execution of such 
works. It must, however, be borne in mind that 
in some cases the works may be of such magnitude 
and cost that a long time must pass before they can 
be carried out. Such a case is that of the Panama 
Canal, the locks of which are likely to impose a 
limit on the beam of battleships of certain navies 
in a not distant future. This is the more serious, 
because submarine dangers may render it desirable 
to adopt a much larger beam than hitherto cus- 
tomary, quite apart from the increase in beam 
naturally following from larger size of vessel. 

The superior speed, combined with greater com- 
pactness and handiness, of a fleet of large and fast 
battleships, as compared with a more numerous 
fleet of smaller vessels of slower speed, confers upon 
the former the important advantage of greater 
facility of tactical concentration, whatever form 
this may take. The less extensive line of the larger 
vessels possesses the further advantage of greater 
density of gunfire, which, if brought to bear on 
individual ships or limited sections of the enemy’s 
forces, cannot fail to have an annihilating effect 
(Bliicher). In fact, the intensity of fire will be 
proportional to the square of the artilleristic 
superiority at the point of contact. The com- 
mander of the faster fleet, moreover, is able to 
control the course of the battle, since he has it in 
his power to join action at the time and under the 
conditions most favourable to himself. The tactical 
advantages gained by the larger ships in virtue of 
higher speed will be enhanced, under proper con- 
ditions of navigation, if the guns are of superior 
range and power; in other words, if the larger ships 
are in possession of the speed-armament gauge, 


which renders them capable of using their battery | 


at ranges where the weaker ships are unable to reply 
effectively. 
While strategical and tactical considerations on 


the whole favour an increase in displacement, they, 
on the other hand, impose a limit to the evolution in 
that direction on account of the claim to divisibility 
of the forces. Strategic conditions often demand a 
division of the fleet into a certain number of minor 
fleets or squadrons, and tactical reasons as well as 
the necessity of providing for absences and losses 
determine a minimum value of the number of units 
in each squadron. Thus the least total number 
of ships is given, but since the aggregate battleship 
tonnage is fixed at a certain maximum by the 
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| connection analogous to the dangers of navigation, 
under which large and small vessels are exposed to 
practically the same risks. 





financial resources of the country, there must at 
any given time be a limit to the displacement of 
each ship. In most of the smaller navies this limit 
has been reached or even passed. In some cases 
where the total tonnage is distributed on four, six 
or eight units, as considered necessary to constitute 
a squadron, the ships are individually too small 
and too weak for the intended service, due to financial 
restrictions. In other navies, where it has been 
preferred not to restrict the size, the number of 
ships is reduced to two, which is too small to provide 
for absences and losses. In the British Navy the 
limit imposed by the claim to divisibility is not 
reached, and, in view of the wealth of the country, 
it does not need to be considered at the present 
time. 


CoNCLUSIONS. 


It is evident that if the claims advanced above 
are to be fulfilled, battleships must be at least as 
large and probably larger than any existing vessels 
of this class, and “‘ small” battleships are thus at 
once ruled out.. The discussion shows, moreover, 
that larger ships, quite apart from their greater 
carrying capacity, possess inherent nautical, techni- 
cal, military and economic advantages which 
render them intrinsically superior to smaller. These 
advantages cannot be obtained by an aggregation of 
smaller vessels, however great their number. 

It is shown also that the risks of war and peace 
are no greater for large than for small ships. The 
limitation to an increase in size imposed by the 
requirements as to tactical and strategical divisibility 
of the forces is essentially a financial one and need 
not, so far, be considered by any great and wealthy 


Sizz 1x Rewation To THE Risks or ACCIDENTS 
AND LosszEs. 


Every ship, however large, is exposed to certain 
dangers of navigation, of which the most important 
are those due to grounding and collision, which may 
result in temporary disability or total loss. All| nation. The only active limitations are those due 
ships, moreover, are liable in the ordinary course | to restrictions in the use of ports, docks, canals 
of the service to be put out of commission by break-| and channels. These limitations, although of a 
downs in the machinery and appliances, necessitating | yielding nature, inevitably accompany increases in 
shorter or longer visits to ports where repairs can be the principal dimensions and can never be entirely 
carried out. In time of war there is to be con- | ignored. 
sidered in addition the dangers incidental to attack | “ Taking all arguments into consideration, it appears 
by artillery, torpedoes and mines, as well as increased | that a smaller number of larger battleships are from 
liability to breakdowns due to the more intense | ajmost every point of view preferable to a greater 
service. The larger the ships and the smaller | number of smaller vessels, but it seems wise not to 
their number, the more serious is the loss or disable- | exceed the displacement strictly necessary to secure 
ment of each unit. It is necessary, therefore, to | the desired nautical and military qualities, so as to 
examine whether it is wise, in view of the attendant minimise, as far as possible, the effects of the above- 
concentration of risk, further to increase the size | mentioned hydrographic restrictions. 
and value of individual battleships. rer Battleships have always required the assistance 

In considering the dangers of navigation and the | of lighter vessels for scouting, despatch service, and 
chances of breakdowns of the maiériel, let us first | other strategic duties, but tactically they have up 
assume that they are the same for large ships as for | tij] quite recently been self-contained units. It is 
small. Now, since the probability of such mishaps | of interest to note that under modern conditions of 
must increase in direct proportion to the number | warfare this is no longer the case. Battleships and 
of units, and since this number for a given total | pattle-cruisers now require for their assistance and 
tonnage is inversely proportional to the displacement | protection in battle a variety of attendant ships of 
of individual ships, the percentage of absences or | gifferent types, the most important of which are 
losses in a fleet, measured in tonnage, must be the light cruisers, destroyers, submarines and aircraft. 
same whether the ships are large or small. If, in | This specialisation renders it possible to make each 
a fleet of eight ships, one ship is liable to be disabled type more perfect of its kind and justifies the 
during a certain period of time, it is probable that | enormous concentration of power in the large 


“ser ry of a ve 4 . smaller ships of | artillery ship, which, whether it is acting singly or 

; B, "The ; eins ‘ isabled in the same | in squadron, becomes the nucleus of a complex unit 
vd . © percentage loss would be the same in | where every fighting quality, offensive and defensive, 
either case. is represented at its maximum value. 

It may be argued that larger vessels are more 
liable to run aground than smaller vessels on account 
of car} — ane -o — they eee auxiliary schooners for Norwegian interests, involving 
export , to collisions due to the inferior manceuvring 1,500,000 dols., is to be undertaken by the Heath Ship- 
qualities; but these drawbacks are probably more | building Company, Portland, Oregon. A site has been 
than offset by the fact that larger vessels can be | ener tay Ae Fe Nee one —e the = e 7 

: “pea ortlan ipbuilding Company. e vessels are to be 
better equipped for navigation both | as regards | of the top-mast type, 266 ft. long, with 45 ft. beam. 
personnel and matériel and, as explained above, | Their deadweight capacity will be 3,000 tons ; three will 
they can be more minutely subdivided. The | have twin oil-burning engines of 240 h.p., and the 
matériel can be better safeguarded against accidents other three engines of 385 h.p., all of the Skandia type. 
or breakdowns. On the whole, then, we conclude | 
that the risks incidental to sérvice under ordinary | 
conditions of navigation are not enhanced by going | 
to larger displacements. 

As regards war risks, the intensity of attack by | 
artillery and torpedoes, to which battleships are | 
exposed, will be in a broad sense directly pro- | 
portional to their Size, because, again, the number the vacuum pumps; the table revolves slowly. A 
of units is reduced in the same ratio as the dis- | uniform layer of the pulp, &c., to be dried is continu- 
placement is increased. Larger ships, therefore, | ously spread on the cloth of a cell by means of a hopper ; 
will be more liable to dam and destruction than | *% the table turns slowly the pump is cut out, and the 

‘ age ‘ | dried pulp is removed, if necessary with the aid of com- 
smaller, unless the means of protection and defence | pressed air. An arrangement for cleaning the filter 
can be develo and strengthened in the same | frame is inserted between the removal zone and the feed 

g 
measure as the intensity of attack is increased, but | 2n¢- This table is recommended for drying chemical 
this, in fact, appears to be quite feasible. The 











NorRWeEGIAN ScHOONERS.—The construction of six 








Continuous Putr-Dryrnc MacnINnery.—The auto- 
matic rational drying appliances, a revolving table and 
a pump, made by the firm of R. W. Dinnendahl, of Essen, 
and briefly described in the Chemiker Zeitung of October 
14, 1916, may not be quite so novel and continuous as 
claimed, but they seem to deserve notice. The first 
machine is a table covered with filter cloth which is 
radially divided into a small number of cells. Over the 
cells fits a filter frame, and underneath the cloth are 


and other products containing up to 75 per cent. of 
degree of protection that can be obtained by passive water. The second machine is essentially a piston pump, 
means, such as armour, subdivision, under-water 
bulkheads of special construction, nets, and other 
appliances, is fairly proportional to the displace- 
ment. The active means of defence, whether 
carried by the ship itself, such as guns and torpedoes, 
or extraneous, such as patrol vessels and aircraft, 
can be likewise rendered proportionately more 
effective in a fleet consisting of a smaller number of 
larger vessels than in a more numerous and more 
scattered fleet of smaller vessels. 
Mine attack, being of a passive nature, is in this 











the barrel axis of which is inclined so that the end is at 
a higher level than the front. The cover at the end is 
adjustable in position, and the pressure to which the 
material is to be subjected can thus be varied. The 
barrel is continued in a tubular extension, made of some 
material which allows the water to escape. The pump 
is recommended for pulps containing 90 per cent. of 
water. The wet saatecel is fed into the barrel through 
a hopper during the return stroke of the piston. On 
the forward stroke the material is compressed and the 
water forced out, and the compression increases until 
the dried pulp is squeezed out through the end of a tube. 
One of these machines is said to have dealt successfully 
for several years with a material containing 92 per 
cent. of water. 
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THE ARRANGEMENT OF MACHINE 
SHOPS.—No. IX. 
By Josep HOoRNER. 
Tue Auto Machinery Company, Limited, of Coven- | 
try, manufacture both ball and roller journal bear- | 
ings in a large range, and for light, medium and 
heavy duty. The illustrations, Figs. 64 and 65, 
show a typical ball journal bearing in its housing. | 
Other illustrations on pages 634 and 635 show the | 
location of the machine tools in the firm’s new | 
tool room, the arrangement of the line and counter- | 
shafts, and various details of the methods employed | 
for supporting the motors, hangers, &c. 

The design of the ball bearings, which is shown 
embodied in a 2}-in. line shaft bearing in Fig. 64, 
may have the following features noted. The balls 
are retained in a cage which is formed of two} 
portions riveted together between the balls. The | 
inner races are made either a press fit on the shafts 
or, a8 in the illustration, they fit over a tapered 
sleeve that is tightened with a circular nut. The 
outer races are a sliding fit in the housing, with a 
slight lateral clearance allowed on the inner sides 
when two bearings are used in conjunction. A slight 
movement is thus permissible to allow the bearing 
to assume its correct position. The bearing is | 


which also includes the heating pipes. Each length 
of shafting is driven by its own motor of 20-h.p., 
whence the countershafts are belted to their several 
machines. The motors, making 965 r.p.m., drive 
the line shafts through chain reduction gears of 
16 teeth to 106 teeth on the shafts. The shops are 
covered with a sawtooth roof of timber, Figs. 70 
and 71, and the hangers which carry the line-shaft 
bearings are bolted up to the horizontal roof beams 
(compare with the details, Figs. 67 and 68, which 
illustrate an alternative method of driving in 
which the line shafts are belted from the motors 
instead of being driven through chains, asin Fig. 69). 
In Figs. 70 and 71 the method of securing and 
adjusting the motors isshown. Channelsare laid back 
to back with cast-iron packing between. They carry 
timber blockings, to which slide rails are bolted with 
clips embracing flanges on the rails. The motor 
is adjusted along these rails by screws at the end 
to tighten the driving chain. Three locations for 
the motors are shown in the plan view, Fig. 71, and 
the motor slide rails are seen in detail in Figs. 72 
and 73. 

The method of attaching and securing the 
channels to the horizontal beams is illustrated in 
the detail, Figs. 74 and 75. Washer plates above 
embrace the flanges, and fit between the channels 


rendered dirt proof by means of caps which are | with a tongue. Two bolts pass through each plate 


screwed against the ends of the housing, with inner | 


grooves. Another method adopted is to insert a 





down the sides of the beams through a washer 
plate below. Distance pieces are inserted at inter- 
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felt washer in a recess in each cap, around which 
a spring ring is placed to maintain pressure on the 
felt as the latter wears. 

When end thrust has to be provided for, ball 
thrust bearings with either a single row or a double 
row of balls are fitted. The latter are used when 
the load comes alternately in opposite directions, 
or when it is of an intermittent character. Instead, 


two single thrust bearings may be employed. The | 
single ball thrust bearings which take thrusts in one | 
direction only comprise two hardened steel plates | 
between which a row of balls runs in a retaining | 
cage of gunmetal. The plates have shallow concave | 


races. One is made to fit the shaft, the other has 
a clearance hole, but is made a fit in its housing, 
while the first has clearance in the housing. The 
double ball thrust bearings have the central plate 
a free fit over the shaft, but it makes tight contact 
in an external housing. The outer plates fit the 
shaft tightly, being located by a shoulder and 
adjusting nuts. 

All these bearings are ground to very fine limits. 
All races which fit the shaft are true within a limit 
of 0.00025 in. eithera above or below the nominal 
bore. Externally, bearings up to 5-in. diameter are 
guaranteed true within a limit of 0.0001 in. above 
and 0.0003 in. below the nominai diameter. Bear- 
ings above 5-in. external diameter are accurate 
within a limit of 0.0001 in. above, and 0.0004 in. 
below the nominal diameter. 

The firm’s roller bearings, used for heavy 
machinery, comprise inner and outer races, and 
rollers retained in a cage, which consists of two 
end rings recessed to receive the rollers, and riveted 
together. The inner race is grooved to receive the 
rollers, the outer race is plain. 


Fig. 66, on page 634, is a plan view of the tool | 
room of the Auto Machinery Company, Limited. | 


It is a large and important one. The lay-out of its 


shafting and motors is shown by Fig. 69, page 636, | 


vals between the backs of the channels, and are 
secured with a bolt. The fixture is thus immovably 
secured to the roof beam. 

The method by which the hangers are attached 
to the underside of the beams is seen in the detail, 
Figs. 76 and 77. Here the foot of the hanger 
embraces the beam, and bolts pass up by the sides 
and go through a washer plate on the upper face. 

This is a highly interesting example of an exten- 
sive and very completely equipped tool room which 
has to serve a large factory devoted to an exclusive 
manufacture, that of ball and roller bearings, and 
automatic machine products—screws, pins, and 
allied manufactures. A large number of tools and 
| jigs are required to feed a big and highly specialised 
factory. A small smithy is included, seen in Figs. 

66 and 68, page 634, with one forge and anvil, 
water tanks, swage block and vice bench. The 
| smithy has a motor-driven fan for the hearth, and 
; blower for a muffle furnace and a blowpipe. 
| The boiler for the heating apparatus is located at 
the narrow end of the smithy. The disposition of 
the pipe-lines is indicated in Fig. 66. 

Adjoining the smithy, and between it and the 

tool room, is the jig and store room on the ground 
\floor. At the opposite or left-hand end of the 
tool room a large area is occupied by fitters’ benches, 
with two marking-off tables. Adjacent are two 
| hacksaws for bar stock. The machines in the tool 
|room are arranged in parallel lines with wide gang- 
ways between, their exact locations being fixed by 
their countershaft pulleys. A comparison of the 
|two plans, Figs. 66 and 69, will show clearly the 
relative positions of the machines installed and the 
driving shafting. 

Considerable modifications have been made in 
this shop, now no longer used as a tool room, but 
being occupied in the manufacture of 18-pounder 
| shells, and the light parts of motor engines for aero- 
planes, &c. The lay-out, however, remains the same, 








except that some rearrangements of machines and 
their countershafts have been made. 

The illustrations of shops which have been shown 
in this and in preceding articles reveal the per- 
manence of belt-driving. None of these shops are 
survivals from an earlier date. They have all been 
of recent design and lay-out, and, therefore, we 
must accept them as a tribute to the general pre- 
ference given to driving by belts instead of by 
individual motors. Even the small group system 
of motor-driving has been but slightly represented. 
In most of these examples one motor has driven 
one long length of line shafting, whence the counter- 
shafts are driven as of old. The difference lies in 
the substitution of the motor for the steam engine. 
There must be something more than mere conser- 
vatism of practice behind the retention of the long- 
line shaft and belting. Perhaps the reasons—for 
there appear to be several—are not very obscure. 
And the question may be of some interest why, 
when individual electric driving has been advocated 
strongly, and has been available for several years, 
and in use in some shops, that it is not being com- 
monly adopted. 

The reasons are probably the higher outlay 
which is required for individual motor equipment 
over that of belts, and which would total to a large 
amount when large numbers of machines are laid 
down. Next, the greater frequency and cost of 
repairs. Finally, the fact that belts receive more 
careful and intelligent attention and treatment 
than they formerly did, and therefore return better 
results. A collateral fact is that shafting, pulleys 
and belting comprise an inseparable unit. Much 
of the blame that has been hitherto cast on the 
belting must be shared in equal or larger proportion 
by the shafts, the shaft bearings and the pulleys, 
each of which has been wasteful and unsatisfactory 
in the very recent past. These have been highly 
improved in all those details which make for total 
efficiency, and with them the belt service has been 
rendered more satisfactory. So that the contrast 
is not now that between individual motor driving 
and_an antiquated system of belt driving, but with 
that of more efficient methods and much improved 
details. Casually, the belt drives bear the same 
aspect as of old, but the resemblance is only super- 
ficial. ' 

The higher outlay that is entailed by the fitting of 
individual motors to small machines over a belt 
system is practically prohibitive. To be successful, 
not only must their cost be reduced, but machines 
must be built more generally to receive their motors 
as integral elements, and not to entail a belt drive 
from motor to machine. A goodly number are 
constructed for either alternative, and the practice 
may be expected to increase. But, even so, the 
higher cost would appear to more than outweigh 
advantages which might follow the dispensing 
with belts in the driving of the smaller machiries, 
and of those of medium dimensions. 

Exact speed regulation and uniform speed are 
facts urged in favour of the all-electric drive for 
machine tools. But these have been secured by 
the installation of large motors driving lengths of 
shafting, by more rational methods of belt trans. 
mission, and finally, and most extensively, by the 
substitution of geared speeds and feed regulations 
for the older belt cone drives. These geared drives 
are positive, exact, quick in action. Belt changes 
fulfil neither condition. The gears supply speeds and 
feeds in small increments and by regular gradation, 
which belt cones and back gears hardly ever did, 
and, as isnow a familiar fact, they frequently derive 
their movements from a single pulley, belt-driven, 
the analogue of the one first-motion shaft coupled 
to a motor, or belt driven from it. 

The frequency and cost of repairs to motors are 
not negligible considerations. Injuries to motors 
cannot be dealt with so readily as can the little 
attentions which belting requires. A belt can be 
taken up and refastened in a breakfast or dinner 
hour. A motor may have to be dismantled for a 
day or two, with the result that its machine is put 
out of service for the time being. 

But the present very live problem of all—line- 
shaft versus individual electric driving—is one 
which cannot be solved satisfactorily in the same 





way for all shops. Although the first cost of 
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individual motors is higher than that of shaft and | 
belt driving, this states only one aspect of the | 
problem. As already remarked, the decision in | 
favour of motor driving is never doubtful in the 
case of large and heavy machines. It is when the 
smaller machines are concerned that differences of 
opinion occur. Some of the principal conditions 
may be stated. 

The spacing of machines is one of the prime 
factors in the problem. At extremes we see 
machines scattered sparsely over a large shop area, | 
and machines crowded as closely as they can be, 
to leave room for the attendants and the handling | 
of the work. Again, both conditions are often 
present in one floor area, at one end of the shop | 
the first arrangements exist, at the other end the 
second; and, further, adjacent machines may be | 
all alike in class and dimensions, or they may be | 
dissimilar in both respects. And, again, these | 
arrangements may be of a temporary character, | 
as in newly-built and in rapidly-extending shops, | 
and in shops where capital outlay has to proceed | 
in stages and by instalments, or they may be of a | 
reasonably permanent character. Large open | 
spaces may be necessary in order to leave room for | 
the handling of massive work, as in departments | 
of marine and heavy stationary engine work. 
Fitting and erecting are frequently carried on in the 
machine-shop areas among the machines, adjacent | 
to the machines where the later stages of tooling | 
are being done, and also in proximity to the large | 
floor plates where portable to.ls are employed. 
Again, there are testing and inspection benches, tool | 
rooms and stores, hardening shops and stock racks, 
which often break the continuity of the machine 
arrangements. On the other hand, groups of) 
similar machines, automatics, light lathes, gear- | 
cutters, small drills, small grinders, occur in con- | 
siderable numbers in groups adjacent, constituting | 
departments which for practical purposes are self- | 
contained, shops performing repetitive work of one | 
kind under the charge of a separate foreman or| 
ehargeman. And these conditions differ very 
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widely in another point of view from those which 
control the operations of some of the other kinds 
of machines, the heavier ones particularly. Many 
of these suffer from long enforced periods of idleness 
when heavy and awkwardly-shaped pieces of work 
have to be set up for tooling without help from 
fixtures, lined-out pieces set with packings and 
clamps. Machines, too, are sometimes idle for con- 
siderable periods while waiting for work. And in 
some classes, planing machines most notably, and 
in some of the boiler-shop machines, as those for 
shearing and punching, the amount of power 
absorbed is extremely irregular. In the planers 
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more power is taken at the instant of reversal than 
during the heaviest cutting. All these considera- 
tions must have weight when attempting to make 
a choice between line-shaft and belt driving and 


- individual motor driving. 


The case of large heavy machines is of a wholly 
different character, and therefore these are being 
built in increasing numbers with all-motor drives. 
The explanation and justification lies in the large 
size of belts required for these, with the labour of 
belt shifting, and the heavy slides, carriages and 
gears to be moved, for which individual motors are 
preferable. The fact that the outlay on these motors 
is less relatively to the outlay on the machine itself 
than is the cost of a motor to drive a small machine 
amply justifies the increasing practice of abandon- 
ing belt driving in favour of that of individual 
motors in nearly all the newly-built massive machine 
tools. 

When machines of massive or of average dimen- 
sions are scattered sparsely about a shop, the 
extension of line shafting to cover them all does 
not seem so suitable as the individual motor drive. 
The cost, the friction, and the idle periods of some 
of the machines are a set-off against the higher 
outlay on motors. And when machines have 
several movements, involving heavy weights, again 
the motors have the advantage. The planing 
machines with a high peak load at reversal are 
served better with motors. When small machines 
of one class are grouped, a line shaft serving the 
whole, and motor-driven, should have preference. 

The foregoing are comparisons of a positive 
character concerned with the direct relation of the 
suitability of the driving agents and the machines. 
But there are other subsidiary and incidental 
matters which must carry weight in the endeavour 
to arrive at a wise decision. There is first the 
familiar fact often adduced that shafting must be 
running if only one or two machines are in use, as 
happens sometimes in working overtime on a push 
repair job, while, using individual motors, no loss 
occurs, since only the motors driving machines that 
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are actually running are using power. But another | 
aspect of the subject relates to the obstruction | 
which large forests of belting offer to the diffusion | 
of light about a shop. This is especially noticeable 
on dull days and in artificial lighting when arc 
lamps are located high above the belts that drive | 
from line to countershafts. In some cases, too, the | 
belt arrangements would clash with the movements 
of overhead travelling cranes and of swinging jib" 
cranes. The increase in the height of shop buildings | 
and the general abandonment of floors and side | 
galleries in new shops have increased some of the | 
objections to belt driving. Belt placing and shifting 
was accomplished more easily when the shafting 
was low and a short ladder only wanted. Now 
mechanical belt shifters are often substituted. So 
here, as in other matters, the threatening innova- | 
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tions of the electrician have been anticipated, and 
improved methods adopted by the quickened in- 
genuities of the machine-tool builders and the 
manufacturers of power transmissions. 

Although the first cost of motors is higher than 
that of installations of shafting, yet suitable girders 
must be provided in the building for line shafts, 
beams for countershafts, brackets, hangers, and so 
on. To employ the best roller bearings, the best 
pulleys, lubricators, couplings and so on, entails a 
much higher outlay than the old-time shafting 
involved, which ever gets appreciably nearer to that 
of motor installations. And although the efficiency 
losses in small motors are high, higher than they 
are in large ones, yet they are much below those 
which occur in belt-driven installations. And since 
extensions to works are so frequently necessary, 
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es installation of independent motors can be 
effected without reference to an existing arrange- 
/ment such as arises when lengths of shafting 
| are installed. 





American ImuiGration.—In spite of the war, immi- 
gration into the United States appears to have once 
more set in in earnest, the arrivals of immigrant aliens 
during the nine months ended September 30 this year 


having been as follow :—January, 17,293; February, 
24,740; March, 27,586; April, $0,560; May, 31,02i ; 
June, 30,764; July, 25,035; August, 29,975; and 


September, 36,398. These res show an aggregate 
of 253,372 immigrant arrivals in the first nine months of 
the current year, as compared with 189,782 in the 
corresponding period of 1915. 
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SINGLE-SCREW GEARED TURBINE INSTAL- 
LATION FOR A CARGO SHIP. 


(Concluded from page 581.) 


In en to the details of the geared turbines 
of the Ellerman liner City of Canton in our preceding 
article, we give on the two-page Plate No. XLIX., 
accompanying this issue, elevation and plan of the 
general arrangement of the machinery, which is no less 
interesting than the details of the turbines and gearing. 

We may deal first with the boilers. As shown in Fig. 6, 
there are three of these, of the multitubular single- 
ended type, 16 ft. 44 in. outside diameter and 12 ft. 
7 in. long. The furnaces are of the Deighton type, 
four being fitted in each boiler. The boilers are con- 
structed for a working pressure of 190 lb. per sq. in. 
Superheaters are fitted to all three boilers, the special 
fittings for these having been supplied by the North- 
Eastern Marine Engineering Company, Limited, 
Wallsend-on-Tyne. The amount of superheat contem- 
plated is about 125 deg. F. at the turbines. Diamond 
blowers are fitted to the back of each combustion 
chamber, with steam connections complete. One 
large elliptical-shaped chimney is provided, the height 
of which above the grate is about 90 ft. 

The boilers are designed to work under the Howden 
system of forced draught, the construction of the 
parts involved being carried out in accordance with 
drawings and instructions provided by Messrs. J. 
Howden and Co., Limited, of Glasgow. For supplying 
air to the system one large fan is provided, which is 
driven direct by one single-cylinder double-acting open- 
type engine, the piston rods being fitted with metallic 
packing. The fan and engine have been supplied by 
Messrs. Howden. The dis 1 of the ashes from the 
boiler room is dealt with by a double cylinder steam 
ash hoist. 

Special attention has been given to the arrangement 
of pipes and valves for the main and emergency steam 
supply to the turbines. The shut-off and manwuvring 
valves are placed near the engine room forward bulk- 
head and high up, on a level with the boiler stop valves. 
(Fig. 5.) By this means no other pipe connection, in 
the engine room, to the turbines, than the one 
immediately in use is filled with the highly super- 
heated steam. The starting platform is sinied at 
about the level of the centre line of the main turbines, 
the spindles of the mancuvring valves being led 
down to this, with the wheels, pressure gauges, and 
counters grouped about a pedestal placed adjacent 
to the engine room forward bulkhead. The valve 
spindles are further extended and arranged also 
to be worked from the engine room lower platform or 
floor in case of emergency. The fact that steam from 
the boilers may be passed direct to either high or 
low pressure ahead or astern turbine has already been 
explained in our previous article, so that either turbine 
unit can independently drive the ship through the 
gearing. The thrust shaft, shown in Figs. 5 and 6, and 
the main line shafting and propeller shaft, are of forged 
ingot steel. The propeller is of the built-up type, with 
boss of cast iron, and having four blades of manganese 
bronze. 

In our previous article we dealt with the con- 
densing plant. The feed water is passed through a 
filter or cleanser of the ‘‘ Cascade ” type, supplied by 
the Contraflo Condenser and Kinetic Air Pump Com- 
pany, Limited. The filter tank is provided with the 
necessary float gear for controlling the feed pumps. 
The main air pumps are arranged to deliver the feed 
water to this filter tank and the feed pumps to draw 
therefrom. The feed pumps consist of one pair of 
direct-acting vertical pumps, each pump being capable 
of delivering the necessary feed water under ordinary 
service conditions. The water ends of the pumps are 
of cast iron, fitted witk gunmetal liners, gunmetal 
buckets, manganese bronze rods and bronze valves in 
gunmetal seats. The feed water is delivered by the 
feed pumps through one surface feed-water heater of 
the multiflow type, which is arranged to utilise the 
steam from the auxiliary machinery. The shell of 
the feed heater is of close-grained cast iron and fitted 
with solid-drawn copper tubes. The feed pumps and 
the feed heater are of Messrs. Weir's well-known 
make. 

Arranged in connection with the forced lubrication 
system there are two single-cylinder direct-acting 
vertical pumps which have been supplied by Messrs. 
Weir. hese pumps are fitted with suctions to 
the oil drain tanks situated in the double bottom 
of the vessel and arranged to deliver through an oil 
cooler of multitubular design. The connections are 
such that delivery can be made either to gravitation 
tanks or direct to the gearing and turbine shaft bearings, 
the oil after use finally draining back to the tanks in 
the double bottom. A duplex pump of the vertical 
type, supplied by Messrs. Lamont and Co., is fitted 
for providing circulating water to the oil cooler. 

Other auxiliary machinery forming part of the 
complete engine room installation includes a service 





donkey for general purposes. It is of the vertical duplex 
type, and is also arranged to deliver to deck for sanitary 

urposes. A large ballast pump of the vertical duplex 
type is fitted for dealing with the water ballast carried 
in the double bottom tanks and an additional deep 
tank. Both the service donkey and the ballast pump 
have been supplied by Messrs. Lamont and Co. There 
are also two bilge pumps worked from the gear-wheel 
shaft, one of these pumps being arranged to draw 
from the sea and deliver into the wash deck pipe and 
sanitary tank. For delivering feed water to the boilers 
when in harbour an independent pump of the single- 
cylinder direct-acting vertical type, of Messrs. Weir’s 
make, has been fitted. 

The evaporating plant, fitted by the Wallsend 
Company, consists of one evaporator, supplied by 
Messrs. Hocking and Co., Limited, of Liverpool. The 
evaporator is of the merchant-service type, capable of 
evaporating 30 tons of water per day of 24;hours when 
supplied with direct boiler steam. For feeding the 
evaporator a vertical pump of the simplex low-service 
type is fitted; this has been supplied by * Messrs. 
Lamont and Co. The auxiliary pumps generally have 
been made suitable for working with steam, having a 
moderate degree of superheat, and to this end are fitted 
with metallic packing to the steam piston rods. 

There is an auxiliary condenser of the ordinary 
design, with cast-iron body of circular section. It is 
of sufficient capacity readily to deal with the exhaust 
steam from the whole of the auxiliary pumps, &c., 
electric lighting plant, winches and deck fittings. The 
auxiliary condenser is of the non-vacuum type and 
arranged to drain to the filter tank. 

As much of the heat generated in the boilers can be 
lost to the atmosphere by radiation from the hot 
surfaces of the boilers, turbines, pipes and fittings, 
auxiliary engines, &c., resulting in a wasteful expendi- 
ture of fuel, special attention has been given to this 
matter by the marine superintendent of the Ellerman 
Lines, Mr. Alexander Dalrymple, who supervised the 
work for his company. The result of the application 
of the lessons of this experience is an elaborate and 
effective arrangement of lagging being provided for 
all exposed hot parts, which must tend to increase 
the economy. In the case of turbine casing, the 
inner cleading next to the walls of the turbines is 
34 in. thick and consists of magnesia composition 1 in. 
thick covered with 2} in. of diatomite composition ; 
there is next an air space, which is enclosed by the outer 
cleading material, consisting of magnesia blocks 14 in. 
thick, the whole being cased with planished steel 
sheets secured with polished steel bands. The edges 
of all flanges and every part from which heat might 
radiate are carefully covered with either composition 
or mattresses. In the case of auxiliary machinery, 
all steam cylinders of all auxiliaries, excepting only 
the ash hoist, are covered as follows: 14in. of mag- 
nesia or similar composition placed direct on the 
castings from where heat may radiate, then an air- 
space, enclosed by 1} in. of asbestos mats, all covered by 
planished sheet steel. The covers are lagged with 
asbestos mats, over which is placed a portable cover 
of planished sheet steel. The above methods also 
apply to the feed heater and evaporator. Similarly 
effective methods, having due regard t® the temperature 
of the parts, are also employed for all steam and exhaust 
pipes, with their fittings, the main condenser, the low- 
pressure turbine eduction pipe and the auxiliary 
condenser, boilers and smokeboxes. ° 

The whole of the machinery has been built to the 
rules and regulations of Lloyd’s Register. 





AmeERIcAN Brast-FurNAcEs.—There were 326 coke 
and anthracite furnaces in blast in the United States 
at the commencement of November. The daily pro- 
ductive capacity of the furnaces in blast in November 
was 108,622 tons, as compared with 106,578 tons in 
October. The aggregate production to October 31 this 
year was 32,549,894 tons, as compared with 23,431,936 
tons in 1915; 20,015,384 tons in 1914; 26,507,371 tons 
in 1913; and 23,969,899 tons in 1912 (corresponding 
periods in each year). 





Hor Warer sy Sorar Heat.—Half the inhabitants 
of Monrovia, California, and many inhabitants of other 
settlements near the Pacific Coast are said to rely on the 
sun for heating their bath water, &c. The descriptive 
note in the Scientific American of August 12 is not very 
explicit. A shallow box, about 4 in. deep, is placed 
on the roof of the house or some suitable stand. The 
bottom of the box is made cf copper, the cover is glass. 
On the bottom rests the copper coil through which the 
water circulates to and fro, the one end of the coil being 
connected to the water main below, the other to the hot 
wator tank. As the water gets warm—nearly boiling, it 
is stated—it rises and flows from the coil into the tank, 
cold water being automatically replenished from below. 
The tank and box are well guarded against heat losses 
by radiation; thus it is said to be possible to draw 
hot water even in the early morning or after a cloudy 
sunless day. ‘There is no mention of further particulars ; 
the pipes might be coated with lamp-black or painted 
to become good absorbers, one should think, 


YEAR-BOOKS AND ANNUALS. 

The Potsdam Diary.—This diary, which is compiled 
by Mr. L. J. Maxse, the editor of the National Review, 
measures 3§ by 2} in., has one page for every day, 
and several pages for memoranda and general postal 
information. As in the former editions, there are 
printed at the bottom of each page a few lines taken 
from the speeches delivered at different times by 
prominent men of many nationalities. It is dedicated 
to the “‘ British Potsdam Party who, in Peace and War, 
play the game of Britain’s enemies.” The extracts 
given clearly illustrate German perfidy, among other 
points. 





The Post Office London Directory.—The edition for 1917, 
the 118th annual issue of this well-known book, has now 
appeared, thus keeping up the regularity which ruled 
in the publication of pre-war editions. It is published 
by Messrs. Kelly’s Directories, Limited, 182 to 184, 
High Holborn, London, W.C., at the price, including 
the county suburbs, of 45s. in one volume, and 50s. in 
two volumes. It can also be obtained in the provinces, 
in Paris and in New York. The Directory requires no 
special comment—it is, so to speak, on every desk 
in London and throughout the Empire, and always 
forms a welcome guide to every business man, in any 
capacity. In the present volume the displayed 
advertisements have increased in number, a proof that 
the value placed upon the book as an advertisement 
medium is fully maintained. 





Almanacks and Calendars.—We have received from 
Messrs. Cammell, Laird and Co., Limited, an illustrated 
almanack, two months on a page, each one of the six 
pages giving a three-coloured picture of steamers and 
views in Messrs. Cammell’s works. Messrs. John 
Thornycroft and Co., Limited, have also sent us a 
copy of their neat almanack, showing a British warship, 
the flyleaf for each month illustrating their other 
specialities, Messrs. Abdulla and Co., Limited, have 
issued, like last year, a most artistic almanack depicting 
scenes in the great war. Other almanacks have reached 
us from Messrs. Peckett and Sons, Limited, the well- 
known locomotive builders, of Bristol; from Messrs. 
J. C. Fish, Hall and Co., printers, 11, Bishop’s-court, 
Chancery-lane, W.C.; and from the Pennsylvania Rail- 
road system. The Sun Electric Company, Limited, 118 
and 120, Charing Cross-road, W.C., have issued their 
Sun Desk Calendar, fitted to an artistic metallic base ; 
it has a leaf for each day in the year, with space for 
memoranda. The calendar sent by Messrs. Clayton, 
Son and Co., Limited, the gasholder and gas plant 
manufacturers, Hunslet, Leeds, has a flyleaf per month 
from January, 1917, down to December, 1920, inclusive. 
The Anglo-Mexican Petroleum Products Company, 
Limited, Finsbury Court, Finsbury Pavement, E.C., 
have issued an almanack illustrating their refinery and 
depots. The daily tear-off almanack issued by Messrs; 
Henry Simon, Limited, Manchester, in the usual form, 
is as interesting this year as it has been for a large 
number of years past. For each day in the year a 
maxim is given rat cag from the writings of British and 
foreign writers and thinkers. The Kennicott Water 
Softener Company, Wolverhampton, have also issued 
a daily tear-off almanack, showing a number of applica- 
tions of their plants. A very elegant desk monthly 
calendar has been issued by Messrs. Edgar Allen and 
Co., Limited, Imperial Steel Works, Sheffield; and 
Messrs. John Smith and Co., Grove Works, Carshalton, 
have sent us their usual cardboard calendar for the year. 





Diaries.—The Syren and Shipping, 91 and 93 
Leadenhall-street, E.C., have sent us a copy, the first 
edition for 1917, of their International Mercantile 
Diary ; it measures about 10 by 8 in., and the diary 
section has three days per page. Besides various 
calendars, it contains a large amount of mathematical 
data, conversion tables and formule; also commercial 
information on the British Empire and on every country 
of the world, except in the case of enemy countries and 
countries in the occupation of enemy forces, on which 
no information is given pending the return of peace. 
The diary is issued at the price of 5s. net. Its object 
is to facilitate the development of trade between Great 
Britain and foreign countries, and this object it will 
certainly attain.—Messrs. Cammell, Laird and Co., 
Limited, Birkenhead and Sheffield, issue a diary with 
two for each week, much general and engineer- 
ing p 4 and several perforated section-marked pages 
for memoranda.—Messrs. J. Stone and Co., Deptford, 
send one with a page for each month, cash account 

, and “ things one wants to know,” the remainder 
of the book being made up of ruled pages for notes, &c. 








Tue wate Mr. Artuur James [RELAND.—We regret 
to have to record the death, which occurred on the 
22nd inst., of Mr. Arthur James Ireland, who for many 

was associated with the British Thomson-Houston 





Company, Rugby. Mr. Ireland was 57 years of age. 
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THE PRACHE AND BOUILLON 
EVAPORATING PLANTS. 


THE most simple type of steam-heated evaporating 
or distilling plant generally used may be regarded as 
practically a form of tubular boiler, in which the tubes 
are traversed by the heating steam, the liquid to be 
evaporated being contained in the surrounding vessel, 
or in which—for certain reasons—these positions of the 
liquid and heating steam are reversed. Whatever be 
the system followed, when the liquid, previously heated 
to boiling-point, is introduced in the apparatus, there 
will be for each lb. of steam used for heating about 1 Ib. 
evaporated from the liquid, giving rise to 1 lb. of steam 
at a pressure below that of the heating steam. In 
other words, there is evacuated a weight of steam 
nearly equal to the weight of the heating steam used, 
but having a less pressure than the latter. Such an 
apparatus forms a single-effect: evaporator. 

The rapidity with which the heating steam con- 
denses, and hence the rate of evaporation of the 
liquid under treatment, depends upon the difference 
in temperature which exists between the heating steam 
and the liquid. Owing to the high rate of trans- 
mission to the metal of the apparatus of the heat con- 
tained in the heating steam, the evaporative power of 
the apparatus per unit of surface is considerably higher 
than that which obtains in coal-fired steam boilers. 
In fact, with a temperature difference of about 
10 deg. C. between the heating steam and the liquid, 
as high a rate of evaporation is obtained as with coal- 
fired steam boilers. 

In order to reduce the steam consumption in the 
single-effect apparatus referred to above, two methods 
are available. 

Multiple-effect Process.—If we consider a single-effect 
evaporator in which ebullition takes place at atmo- 
spheric pressure, and if the steam produced in this 
be used for heating a similar apparatus, in the ebulli- 
tion chamber of which a certain vacuum be maintained 
by leading the steam therein produced to a condenser, 
then the steam for heating the first apparatus will 
produce in each of the two the evaporation of a weight 
of water nearly equal to itself, or, for the two, an 
evaporation equal to nearly twice the weight of, the 
heating steam. The result is a‘double-effect apparatus. 
Multiple-effect installations can thus be arrived at in 
which there are evaporated 2, 3, 4, 5 or 6 lb. of water 
per lb. of steam used for heating the first apparatus. 
In practice, the limits to pressure at the first apparatus 
and to vacuum at the last one in the series generally 
limit the series to six. This process has led to a con- 
siderable saving in the evaporation of liquids. It 
was used for the first time in the manufacture of sugar 
by a French engineer, and is now general in the sugar 
industry in the shape of treble. and quadruple ‘éffect 
apparatus. It has also been extended to the chemical 
industry. The process, however, does not appear 
capable of receiving any important improvement ; as a 
matter of fact it, now stands practically as it’ was 
thirty years ago: ; 

Compression Method.—If we consider, in this instance 
also, a single-effect evaporator in which ebullition takes 
place at atmospheric pressure, and if by means of a 
mechanically operated compressor the steam produced 
in the ebullition chamber be drawn off and then 
compressed to a pressure sufficient for using it afresh 
for heating the evaporator itself, then evaporation will 
have taken place with an expenditure of energy equal 
to that supplied to the compressor. Since the difference 
in temperature between the heating chamber and the 
ebullition chamber is generally low (about 10 deg. C.) 
for ordinary liquids, the work absorbed by the com- 
pressor is also low. It is claimed that from the 
theoretical standpoint this method allows the evapora- 
tion of liquids under more economical conditions than 
obtain with multiple-effect apparatus. It was put 
forward as early as 1830, even before the use of the 
multiple-effect, but has not developed hitherto owing to 
the difficulty of obtaining steam compressors having a 
sufficient efficiency, owing also to the very great dimen- 
sions required for the compressors when the quantity 
of water to be evaporated is somewhat large. In 1830 
the French engineer Pelletan advocated the use of a 
steam injector as steam compressor. This, owin 
to its simplicity, was a very tempting solution; but 
the trials which were carried out at the time did 
not succeed, owing to the low efficiency of the com- 
pressor-injectors then available. The consequence was 
an extended use of the multiple-effect process. The 
few attempts which have been made since to develop 
the compression system failed except in the case 
of a few small installations using a reciprocating 
compressor and having available hydraulic motive 
power at a low cost. 

Thermo-Compressor.—Following these introductory 
remarks, we may state that Messrs. Prache and 
Bouillon, Paris, who have specialised in the question of 
the evaporation of liquids, took up afresh the com- 
pression method, working in conjunction with Messrs. 














Sautter Harlé, engineers, Paris, and in particular with | and to the heating steam @ maximum circulation 


Mr. J. Rey, the director of the latter firm. They made 
a complete study of the injector compressors, and after 
trials which lasted over a period of two years with the 
most varied types of apparatus, they perfected a new 
type which they have styled the “‘Thermo-compressor.”” 
This is illustrated in Figs. 1 and 2, on page 638. 

This apparatus, specially designed for evaporation, 
has a much higher efficiency than the apparatus of the 
same type hitherto built, as was officially ascertained 
in a series of tests carried out on April 6, 1909, by the 
Paris Conservatoire National des Arts et Métiers. 
Official tests were also made in 1911 by the Bergaka- 
demie at the request of the Patentamt, Berlin, follow- 
ing upon an opposition lodged by Messrs. Koerting, 
Hanover, to the Prache and Bouillon German patents. 
The German firm claimed that the special shape of the 
Prache and Bouillon thermo-compressor had no value 
and did not confer an efficiency higher than that of 
the Koerting machines. The competitive trials were 
made at the Bergakademie by Professor Vater; they 
were most conclusive, and led to the rejection of the 
Koerting claim. 

By reference to the diagram, Fig. 2, of a thermo- 
compressor, it will be seen that the liquid to be con- 
centrated enters the apparatus at A; it flows through 
the tubes of the reheater B, becomes concentrated 
at the lower part, C, of the ebullition chamber, and is 
discharged at D. The live steam enters at E and 
draws in at F the heating steam, forming a compressed 
mixture of steam, which flows round the nest of 
tubes in the chamber G, thence passing up inside the 
ebullition chamber at H, a part returning through the 
tube I to do duty again, and the remainder flowing 
through the tube K to the reheater B. The reheater B 
and the ebullition chamber are each fitted with a pipe 
for draining off the condensed steam. The thermo- 
compressor proper is the live steam inlet at E. 

The conjunction of the thermo-compressor with the 
evaporators led of a necessity to the designing of a 
new type for the latter, for the following reasons :— 

In the first place, and in a given evaporator, the 
coefficient of evaporation, or, in other words, the 
quantity of water evaporated per square foot per hour 
for a given difference in the temperature of the heat- 
ing steam and of the liquid, is the lower the greater 
the density or the viscosity of the liquid undergoing 
evaporation. Since the working of the evaporators 
is continuous, inasmuch as they are continuously 
travelled over by a liquid flow the amount of which 
governs concentration, it follows that if it be desired 
to concentrate a liquid in one single evaporator, this 
latter will be entirely filled by liquid completely concen- 
trated, and the total heating surface will thus be in the 
worst possible conditions from the point of view of 
heat transmission. 

This disadvantage is not a very marked one in the 
multiple-effect evaporators, where the liquid circulates 
from one machine to that next following, the successive 
machines being filled with liquids having an increasing 


density. The bad influence of increasing density is 
thus progressive. ; 
Since the process of evaporation by compression 


secures the completion of the evaporation in one and 
the same apparatus, it was necessary so to arrange this 
latter that the circulation of the liquid may be methodi- 
cally carried out. In order to obtain this, the Prache 
and Bouillon boiler is divided into a certain number of 
compartments, which the liquid runs through succes- 
sively as its concentration increases. 

In the second place, the efficiency of an evaporator 
working by compression depends solely upon the 
work absorbed by the compressor, and hence upon the 
degree of compression to be given to the steam, or, in 
other words, upon the difference in pressure, or tempera- 
ture, existing between the heating steam and the 
steam given off by the liquid in ebullition. 

Now, this difference in pressure for a given weight 
of water to be evaporated and its results may be 
illustrated as follows: If, for example, an apparatus 
evaporates, let us say, 6 lb. of water per square foot 
per hour with a difference in temperature of 10 deg. C., 
whilst another and better apparatus evaporates the 
same quantity of water with a difference in temperature 
of 5 deg. only, the work of compression in the latter 


g | -will be half that in the former for the same weight of 


water evaporated. The efficiency of the second 
apparatus will therefore be double that of the first. 
This example shows the considerable value, in the case 
of evaporation by compression, of the evaporative 
qualities of the boiler. 

Evaporator.—Guided by these considerations, and 
after. studying the existing types of evaporators, 
Messrs. Prache and Bouillon adopted, after a series of 
trials at Messrs. Sautter Harlé’s works, a type of 


velocity against the heating surface, combined with a 
minimum expenditure of energy. This is a well-known 
desideratum which is supported by theory and by the 
results of practical working. They succeeded in this 
by using nests of straight, parallel tubes, slightly 
inclined to the horizontal, the tubes having a given 
length for a given diameter. A sort of emulsion is 
formed in the heating tubes ; in other words, by reason 
of these arrangements adopted for the boiler they are 
maintained incompletely filled with liquid, so that the 
mixture of steam and liquid circulating therein from 
bottom to top moves very rapidly. Non-heated circula- 
tion tubes bring down the non-evaporated liquid con- 
tinuously from the top to the bottom ends of the 
tubes. 

Owing to these arrangements it. is claimed for 
the Prache and Bouillon boiler that it has—all 
other conditions remaining the same—an evapora- 
tive power about double that of the ordinary, 
apparatus generally used. This was officially ascer- 
tained under the initiative of the Technical Com- 
mittee of the Syndicate of French Manufacturers of 
Sugar in the course of experiments made in 1911 with 
a Prache and Bouillon evaporator of the type illustrated 
in Fig. 4, e 638, in operation at the Provins sugar 
works. is evaporator acted at the works in ques- 
tion as a recuperator for the waste steam of the cooki 
pans ; it was heated by steam at a very low pressure 
and wascombined with a condenser. It concentrated 
high-density sugarsyrup. The tests made by the com- 
mittee in question showed that this evaporator had 
a coefficient of evaporation double that of the ordinary 


a ey 

e design of the evaporator will be seen by 
reference to the diagram, Fig. 3, on page 638. The 
liquid to be concentrated enters the apparatus at A, 
whilst the concentrated liquid flows out at the bottom 
part, B, of the level adjusting device. The heating 
steam enters at C; the condensed steam is dis- 
charged at D, and the non-condensable gases esca 
at E. F forms the ebullition chamber, up which the 
steam rises after circulating round the nest of tubes 
G, these latter being incompletely filled at their higher 
part with the liquid requiring concentration. H is a 
circulation tube for the liquid under treatment. 

Auto-Condenser.—The grouping together of the 
thermo-compressor with the Prache and Bouillon 
evaporator constitutes the complete apparatus styled 
*‘auto-condenser,” since the evaporator itself con- 
denses a part of the steam which it has produced after 
this has n compressed. The excess of steam non- 
utilised afresh, and which is practically equal to the 
weight of live steam supplied to the thermo-condenser, 
is discharged outside after having flowed through a re- 
heater which utilises a portion of it for bringing the 
liquid to be cemmeadinted te its ebullition temperature, 
This excess of steam can be utilised for various ends, 
according to the pur of the installation. When 
possible, the auto-condenser always carries out evapora- 
tion at atmospheric pressure ; in this case its action is 
extremely: simple, the apparatus having no condenser 
and no pump of any sort 

The efficiency of the auto-condenser depends as a 
matter of course upon the nature of the liquid to be 
concentrated, the degree of concentration aimed at, 
and the pressure of the live steam supplied to the 
thermo-compressor. It varies from 2.5 lb. to 4 lb. of 
water evaporated per lb. of live steam consumed, 
The apparatus therefore has an efficiency equal to 
that of treble and quadruple-effect apparatus, and has 
over these, apart from the advantage of greater 
simplicity, the other advantage of requiring no con- 
denser. 

In the multiple-effect apparatus, which generally 
works under a vacuum, the condenser demands 
an expenditure of power, and in the water of conden- 
sation are lost all the heat units contained in the 
steam which proceeds from the last apparatus in the 
series. In the auto-condenser, on the other hand, 
which can almost invariably work at. atmospheric 
pressure, the heat proceeding from the liquid can 
easily be utilised for reheating, thanks to its high 
temperature ; at any rate, if there is no use for it, its 
evacuation is effected without expenditure of energy. 

Owing to the special arrangement of the Prache and 
Bouillon evaporator, owing also the methodical circula- 
tion which takes place inside it, and to the use of small 
tubes, which results in a small internal volume, concen- 
tration is very rapid and the continuance of the product 
in the apparatus can be reduced to a few minutes’ dura- 
tion. This makes it possible to carry out in these evapor- 
ators and at atmospheric pressure concentrations which 
formerly were carried out at low temperature.under a 
vacuum in the older apparatus, such, for example, as 





evaporator specially designed to work in conjunction 
with their thermo-compressor; the main feature of this 
type being its high evaporative power under very low 
temperature differences. They based their étude on 
the following principles :— 

The giving, both to the liquid undergoing evaporation 





the « tration of milk and of certain vegetable 
extracts which are highly sensitive to the action of 
heat. Moreover, as above stated, the steam which 
is not sent back to the thermo-compressor and 
which escapes at atmospheric pressure can easily he 
turned to account for heating the liquid previous to 
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concentration, or for heating the boiler feed-water, 
and when all the heat units contained in this steam 
can be recuperated the concentration of the liquid 
is obtained practically without any cost. 

The auto-condenser of the rectangular type is shown | 
in Figs. 5 to 7, page 639. This is used for installations 
having a capacity below 1,500 kg. per hour. Fig. 8 
illustrates the circular type of auto-condenser for large | 
outputs; in this type the different compartments | 
through which the liquid runs during concentration | 
are placed one above another instead of side by side | 
as in the rectangular type. 

The diagram of an auto-condenser, Fig. 7, shows | 
the working to be as follows:—The liquid to be| 
concentrated is stored in the tank A, it enters the | 
nest of tubes B, flows through the piping C to the 
tubes D and the circulation tube E, the concentrated 
liquid leaving the machine at F. The live steam enters 
at G, flows through the thermo-compressor at H. 
draws with it the return steam from I, the compressed | 
steam mixture flowing through the tubes K and round 
the nest of tubes D, and the process repeating itself as 
stated in the description of Fig. 2. 

Prache and Bouillon Boilers as Multiple-effect Evapo- 
rators.—The high evaporative power of the Prache and 
Bouillon boiler with low temperature differences renders | 
it a very satisfactory multiple-effect evaporator, and it | 
has the advantage of enabling the insertion of a large | 
number of effects between the initial pressure and the 
condenser vacuum. Installations have been put down 
having seven effects, the first shell being heated by 
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steam at an effective pressure of 0.500 kg. (7.1 lb. 
per square inch). An installation‘of this nature 
was supplied to Messrs. Tancrede and Co., Auber- 
villiers, for the concentration of glue. Triple- 
effect apparatus have also been put down in 
which the highest temperature to which the 
liquid is submitted is 80 deg. C. (176 deg. F.) ; such, for 
example, as the triple-effect installation for the con- 
centration of tanning extracts supplied to Messrs. 
Cronier-Quérelle, Ponteils (Gard.). 

Auto-Condenser Combined with M ultiple-effect Plant.— 
By combining an auto-condenser working at atmo- 
spheric pressure with evaporators connected in series 
for working on the multiple-effect principle, a. con- 
denser serving the last set, an arrangement is obtained 
the efficiency of which can reach a very high figure. In 
this manner, if an 
of water per Ib. of steam sent to the thermo-compressor 
be followed by a series of six machines mounted in 
multiple-effect, the installation is capable of eva- 
porating about 8 lb. of water per Ib. of steam used, or 
60 lb. of water per lb. of coal. An installation of this 


type is shown in Fig. 9, page 642. The following table | 


gives the efficiency of the ordinary process com- 
pared with similar apparatus, but having the first set 
fitted with the Prache and Bouillon thermo-compres- 
sor. 


indicate the weight of water evaporated per lb. of coal :— 





Prache | Differencein 

PB lA Ordinary and =| Favour of 

Process Bouillon | P. and B. 

Process. Process. 

1b bb. Per Cent. 
Simple-effect apparatus .. 7.50 22.50 66 
Double-effect - ‘ 15.00 30.00 50 
Treble-effect ne 22.50 37.50 39 
Quadruple-effect ,. 30.00 45.00 33 
Quintuple-effect 37.50 52.50 29 
Sextuple-effect ,, 45.00 60.00 25 
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auto-condenser evaporating 3 Ib. | 


The figures in the second and third columns | 
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4. EVAPORATOR. 

Messrs. Prache and Bouillon also build forms of 
apparatus for special duties, among which may be 
mentioned the following :— 

Crystallising Evaporator.—This serves to concentrate 
liquids which during the evaporation deposit crystals, 
such as sea-water salt, various potash and soda salts, 
salt glycerinous lyes of soap manufacture, &c. It’ is 
shown in Fig. 10, page 642. In ordinary tubular boilers 
the crystals attach themselves to the tubes and prevent 
any further evaporation. In the machine illustrated the 
liquid does not boil in the heating tubes ; ebullition 
es place in separate receivers, so shaped that no 
deposits can be formed. The apparatus consists of two 
closed vertical cylindro-conical receivers or evapora- 
tors connected together at their lower part by means 
of a superheater which is steam-heated. The liquid 

requiring concentration contained in the apparatus 
| acquires a motion which compels it to flow alternately 
|from one evaporator to the other through the super- 
| heater. The height of the liquid above the level of the 
| superheater is sufficient for the liquid to flow through 
ithe latter and to receive in the process a superheat 
which brings its temperature above the boiling-point 
corresponding to the pressure which rules on the sur- 
face in the evaporators. Boiling thus commences only 
at the moment when the liquid, in each of its shiftings. 
arrives in the low portion of each evaporator. The 
displacement of the liquid from one evaporator to the 
other is carried out-automatically by a mechanical dis- 
tributor operated by bodies immersed in one of them, 
and which alternately put the higher capacity of this 
evaporator in relation first with atmospheric pressure 
and then with the slightly higher pressure. e 
} 
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Fic. 8. Avuto-ConpENnsER, CrrcuLAR TYPE. 


apparatus can work under a vacuum in simple, double 

and treble effect. The steam consumption required for 
| the displacement of the liquid is very limited. The 
| Superheater may be made with vertical tubes and 
| double circulation, or with inclined tubes, or even with 
| horizontal tubes, having simple circulation. A receiver 
Fia. 7. Auto-ConpDENSER, RECTANGULAR TYPE. ‘ is located at the lower part of the machine in which the 


(4837 ny 








640 


ENGINEERING. 





[Dec. 29, 1916. 








salt is deposited and from which it can be removed 
during working. The alternate and rapid circulation 
of the liquid in every portion of the apparatus com- 
pletely prevents any deposition of salt. Moreover, the 
crystals can be maintained as long as may be in the 
boiling liquid, and thus increase in size, a very appre- 
ciable advantage in the industries where crystals have 
to be produced of given dimensions. 'The mechanical 
distributor has been specially designed to combine 
strength with reliability. : 

The Prache and Bouillon apparatus are used in the 
manufacture of sugar, glucose, tanning and tinctorial 
vegetable extracts, meat extracts, condensed milk, glue, 
gelahing, in the extraction of diverse salts, such”as 
sodium nitrate, and in the treatment of all kinds of 
residual waters. They are used also in the prepara- 
tion of distilled water by the evaporation of impure 
and sea water. For sea-water distillation the company 
build two installations, one for relatively small out- 
puts, having an auto-condenser working with a thermo- 
compressor without the use of a vacuum, i.e., at 
atmospheric pressure entirely and requiring no moving 
parts. With-this, 4 lb. of distilled water are obtained 
with 1 lb. of steam, corresponding to a coal consumption 
of about 30 lb. per 1000 Ib. of distilled water obtained. 
These installations are portable. The installations for 
a larger output consist of an auto-condenser, followed by 
a multiple-effect system working under a vacuum; with 
these, about 8 lb. of distilled water are obtained per 
lb. ‘of steam spent, equal to about 70 Ib. of distilled 
water per lb. of coal, corresponding to a consumption 
of 15 1b. of coal per 1000 Ib. of distilled water obtained. 
When using liquid fuel instead of coal for heating the 
boilers, it is claimed that the yield is increased in the 

roportion of the incre heat developed, and 
00 Ib. of distilled water is obtained per Ib. of oil fuel. 

By combining their machines with internal combus- 
tion engines, in which the oil fuel is used directly, Messrs. 
Prache & Bouillon state that they can obtain as much 
as 150 lb. of distilled water per Ib. of oil. In both types 
of installation the distilled water is cooled and 
aerated to render it potable. It can easily be mineral- 
ised ‘to give it all the required properties of a good 
drinking water. It is easy also to add to both plants 
a crystallising evaporator to recover the salts from 
the water treated. Fig. 11, on page 642, shows a 
complete apparatus for small output, with steam 
boiler, refrigerator and reserve receiver. The larger 
plants are formed of apparatus of the type shown 
in Fig. 9. 

At the present time over 75, Prache and Bouillon 
installations have been put down in France, Italy, 
Russia, Spain, England, Germany and South America 
forthe various manufactures enumerated above. 








Workino or THE Unirep States RartwayYs in 1916. 
—In 1916, for the first time in 10 years (1909 barely 
excepted ), says the Bureau'of Railway Newsand Statistics, 
Chicago, the operating ratio of the railways of the 
U States was within the margin of safety—the 
margin that insures adequate service for the present and 
adequate facilities for the future. Computed from the 
monthly returns to the Interstate Commerce Commission, 
the income account of the railways of the United States 
for an average of 258,988 miles of line operated during the 
year ended June 30, 1916, yields the following results :— 


Operating revenues ee we 3,508,529,950 dols. 

Operating expenses and taxes .. 2,452,022,700 ,, 
Net operating income ee 1,056,507,250 ,, 
Operating ratio,including taxes 69.88 per cent. 

Below the line of safety 0.12 


The line of safety. . 70.00 


ELectro-CHEMIsTRY AND ELECTRO-METALLURGY IN 
SwrrzERLAND, 1915.—According to the Report on the 
Trade and Industry of Swiszerland for the year 1915, 
the Swiss electro-chemical and electro-metallurgical in- 
dustry kept well employed that year on the whole. The 
production of calcium carbide rose to nearly 60,000 tons. 
About 10,000 tons of this product remained in the 
country, the rest, about 55,000 tons were exported and 
estimated as worth 12.5 million francs. In 1913 the 
figures were 31,000 tons and 7°5 million francs. Of the 
exports 48,600 tons went to Germany, 3,900 tons to 
Belgium, 2,200 tons to the Netherlands. Most of the 
kalksbrikshoff, of which 10,000 tons were produced, 
went to France. The production of ¢orundum and other 
abrasives did not exceed 800 tons. The production of 
aluminium was much increased, in spite of all difficulties ; 
figures are not given, however. About 14,000 tons of 
ferro-silicon were made, but only 300 or 400 tons of ferro- 
chrome and 150 tons of ferro-tungsten, owing to the 
dearth of raw materials. The important potassium 
chlorate manufacture had to be stopped altogether for 
this reason. Works making chlorate of sodium, ammonia, 
and also electrolytic caustic soda were, on the other 
hand, kept very busy. The demand for nitric acid 
exceeded the suppl , 80 that private orders were not all 
fulfilled. Most of the oxygen produced, 380,000 cub. m., 


was made by the Linde process; about 35,000 cub. m., 

and double that quantity of hydrogen, were generated 

by electrolysis. Hydrogen peroxide works, commanding 
-p., are being erected. 


about 350 








COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


WE give below a few data on several Colonial and 


foreign engineering projects taken from the Board of 
T' Journal. Further information on these projects 
can be obtained from the Commercial Intelligence Branch, 
73, i -street, E.C. ; 


New Zealand.—The Office of H.M. Trade Commis- 
sioner in New Zealand calls attention to notices appear- 
ing in the official New Zealand Gazette announcing the 

t of licences to the Martinborough town board, the 
itangata borough council, and the Waimairi county 
council to instal and maintain in their respective districts 
electric lines for lighting, power and heating Po gr 
The Gazette also publishes a notice to the effect that 
the Thakau town board has decided, on‘a poll of the 
ratepayers, to borrow the sum of 12,000/., to be devoted 
to public works in that district. 


Russia.—According to the Vyestnik Finansov, Petro- 

ad, the Ministry of Communications has prepared a 

ill, at the request of the Duma, for the “ notification 
of centres of water power from waterfalls, or stretches of 
water suitable for the supply of such centres, of national 
or public importance.” It appears that early in 1913 
the Duma was impressed with the necessity for the 
organisation and development of the water-power 
resources of Russia and wished to have legislation pre- 

red with these ends in view. Up to the present, 

ussian law has never provided for the utilisation of 
water power, except in the case of ordinary mills. 
Permits to make use of water power have been more 
in the nature of certificates that the Ministry of Com- 
munications considered that the proposed utilisation 
would not interfere with navigation, than of.concessions. 
These certificates were only issued after consulting the 
local owners of water frontages, and thus the utilisation 
of water power depended entirely on the consent of 
private owners. The present Bill, without’making any 
attempt to decide as to the ownership of water power, 
proposes to empower the Government to declare ‘any 
waterfall, or stretch of water, capable of being used as a 
source of water power, as being of national importance, 
and to take possession of such source of power, either for 
direct Government use, or with a view to granting con- 
— for its use in industries which it is desirable to 
oster. 


Spain.—The Gaceta de Madrid notifies that projects 
for the installation of water supply and sewerage system 
at the town of Manzanares will be received, within a 
period of three months from December 3, atthe “‘Secre- 
taria del Ayuntamiente,’”’ Manzanares. ‘Thexpreject sub- 
mitted must be accompanied by plans op . estimates, 
and full particulars mtst be given regarding the con- 
struction of buildings, the necessary plant, pipes, &c. 
A prize of 5,000 pesetas (about 200/. at par) will be 
awarded for the project selected by the municipality, 
The Gaceta also notifies that tenders will be received. 
within a period of 30 days from December 6, at the 
“Secretaria Municipal,’”’ Linares, for the erection of 
school buildings at that town at an estimated .cost of 
92,658 pesetas (about 3,700/. at par). A period of 16 
months will be allowed for carrying out the works. 


Uruguay.—With reference to the call for tenders for 
the construction of a public market at the town of Artigas, 
it is notified that the Diario Oficial, Montevideo, pub- 
lishes a resolution authorising the municipal authorities 
of Artigas to commence the works referred to, by arrange- 
ment with the firm of J. A. Casterés and Co., which has 
agreed to carry out the works for the sum of 25,734 pesos 
(about 6,000/. at current rate of exchange). 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 6. 

THE conclusion is now generally held in the steel 
market that still higher prices will prevail during the 
coming year. Railroads are buying very liberally of 
rails, November orders reaching 1,100,000 tons, with 
shes per for a similar tonnage this month, making a 
total already booked for 1917 of 3,000,000 tons. Wire 
products have again advanced 3 dols. a ton, and plates 
are selling at three times what they were two years ago. 
Billets and sheet bars are moving steadily upwards. 
Pig-iron will be higher next year. Bessemer has sold 
as high as 35 dols. and basic at 30 dols. New York 
agents have sold 100,000 tons, Buffalo furnaces, 25,000 
tons; Cleveland furnaces, 100,000 tons; besides export 
orders for 30,000 tons of Bessemer to England, 30,000 
tons to France, and 10,000 to Italy. November produc- 
tion was the highest on record. warehouse advance 
in finished steel is 5 dols., and warehouse stocks are at a 
‘low level. Western oil and gas interests are in the 
market for 20,000 tons of pipe and an Ohio company for 
10,000 tons for delivery after next July. The increased 
roduction of ferro-manganese will probably lower the 
imported price at seaboard below 165 dols. Several lar 
projects involving structural steel appeared on the 
market during this past week, calling for very large 
quantities. Railroads are rushing in orders for cars and 
are now unable to obtain deliveries, in some cases not 
sooner than six months and in other cases not for ten 
months. To-day the inquiries before the car builders 
call for 20,000 cars. The New York Central has placed 
orders for 175,000 tons, the Pennsylvania will place very 
soon an order for 205,000 tons, and the Great Northern 
45,000 tons, with orders pending to-day for 450,000 
tons. All of the conditions in the steel market remain 
virtually as they have been for weeks past, excepting 
that it is more difficult to place orders and that also 
prices are pointing upwards. All things considered the 








but the uncertain factor is as to the pressure for mill 
supplies between now and the time when booked orders 
will be filled. The lesser steel-consuming interests are 
active buyers. 





NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Scotch Steel Trade.—In this, the last week of the year, 
a redoubled effort is being made to get as much of the 
finished material as is possible sent out from the steel 
works in the West of Scotland, and everyone is working 
at the highest pressure toattain thisend. Little thought 
is being given to the idea of a hcliday—or rest, rather— 
by the workers, although many steelmakers are anxiously 
anticipating a short breathing spate in which some 
urgently required repairs to plant and machinery may 
be executed. The strain on machines which have been 
running unceasingly during the past two-and-a-half 
years has been colossal, and if the work for the War 
Office and the Admiralty is to be successfully gone on 
with everything must be in first-class condition. Of the 
contracts at present in hand, shell bars and billets are 
still prominently in the foreground, while sections and 
shapes for Adzniralty requirements make a good second. 
So great, indeed, is the home demand for finished and 
semi-finished steel material that "earye wg | not a single 
ton is being shipped abroad except for the use of the 
Allies. The review of the year shows that an extra- 
ordinary tonnage in this class of work has been turned 
cut in the West of Scotland, and that, too, under con- 
ditions never known before. 


Malleable Iron Trade.——The intense activity which has 
characterised the works engaged in the production of 
malleable iron shows ‘no slacking-off whatever, the 
anxiety of the makers heing to speed-up deliveries as far 
as possible—no easy task under existing conditions. 
“Crown” bars keep steady at about 14/. 10s. to 14/. 15s. 
per ton. 


Scotch Pig-Iron Trade.—Business in the Scotch pig. 
iron trade continues to run on very active lines, and 
makers. have been enabled to place at the disposal of 
consumers increased supplies. ressure for all grades, 
for hematite perhaps most of all, remains as active as 
ever. Over the week, prices are practically unchanged. 


Vacancy in the Clyde Trust.—The lamented death of 
Mr. Archibald Colville, of Motherwell, has created a 
vacancy in the Clyde Trust, of which he was an honoured 
member, representing the. steel industry for many years:, 
It. is expected that Mr. James M. Strain, of Messrs. 
John Watson, Limited, and of the Lanarkshire Steel 
Company, Limited—a gentleman, of course, intimately 
connected with the steel and coal trades—will be put 
forward as a candidate to fill the vacancy. 


Clyde Workmen and Prohibition.—Following the recent 
meeting of employers a meeting of the Engineering and 
Shipbuilding Federation of Trades (Clyde District) was 
held a few days ago, when a lengthy telegram protesting 
against the action taken by the masters was despatched 
to the Prime Minister. The men are indignant that 
drinking habits should be imputed to them as a body, 
and while recognising the urgent necessity of a steady 
output, they make some suggestions as to the best means 
of ee what is so very much required for the 
successful pursuit of the war. 





Surrus’ Heartus.—An extensive catalogue of smiths’ 
hearths and heating furnaces has recently been issued 
by Messrs. Alldays and Onions Pneumatic Engineering 
Company, of Great Western Works, Birmingham. In it 
there is described almost every conceivable kind of 
heating appliance used in smithing work—cast-iron, 
wrought steel and brick hearths, hearths with chimneys 
and others with down-draught, some supplied with blast 
by hand and others with belt or electric driven fans or 
compressed-air ejector draught. There are coppersmiths’ 
hearths, hearths specially arranged for export, and boiler- 
smiths’ plate-bending hearths. And throughout the 
catalogue full particulars and prices are given. It is 
one of the most complete publications of the kind we 
have had the opportunity of reviewing. 





American. Macutnery Exports.—The American 
machinery export trade continues to be greatly affected 
by the war, which in a little more than two years has 
nearly doubled the foreign demand, the value of the 
shipments in the first nine months of 1916 having been 
168,570,387 dols., as compared with 91,674,277 dols. in 
the corresponding three quarters of 1915. The value 
of the exports of adding machines to September 30 this 
year was 1,047,886 dols., as compared with 420,758 dols. : 
that of cash registers, 1,254,263 dols., as compared with 
176,263 dols. ; that of elevators and elevator machinery, 
9,374,419 dols., as com with 638,350 dols. ; that 
of line engines, 12,165,657 dols., as compared with 
4,106,252 dols. ; that of steam engines, 8,278,243 dols., 
as compared with 4,054,341 dols.; that of all other 
engines, 3,926,284 dols., as compared with 767,418 dols. ; 
that of parts of engines, 7,859,717 dols., as com 
with 3,233,649 dols. ; that of metal-working machinery, 
63,218,202 dols., as compared with 30,844,199 dols. ; 
that of flour-milling machinery, 1,807,979 dols., as 
compared with 1,826,660 dols. ; that of mining machinery 
6,492,297 dols., as compared with 4,980,076 dols.; that 
of printing presses, 1,430,045 dols., as compared with 
1,065,529 dols. ; that of pumps and pumping machinery, 
4,072,779 dols., as com sod with 2,298,447 dols ; that 
of sewing machines, 4,309,705 dols.,.as compared with 
4,469,366 dols.; that of textile machinery, 2,609,985 
dols., as es 1,386,619 dols.; and that of type- 
writi ines, 





steel industry is meeting the enormous requirements, : 


8,243,380 dols., as compared with 
5,121,475 dols. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Little business, comparatively speaking, has 
been done during the last few days in the coal trade, the 
latest quotations to hand being the following, the price 
of best Admiralty large and best seconds steam coal 
remaining nominal, as formerly :—Secondary qualities, 
steam coal, 28s. to 30s. ; Monmouthshire Black Veins, 28s. 
to 30s. ; ordinary Western Valleys, 27s. 6d. to 30s.; Eastern 
Valleys, 27s. to 30s.; best bunker smalls, 18s. to 20s. ; 
and cargo smalls, 14s. to 16s. In regard to bituminous 
coal, the best households have made 25s. 6d. to 268. 6d. 
at the pit mouth, whilst No. 3 Rhondda large have been 
quoted 28s. to 30s. ; smalls, 18%. to 20s.; No. 2 Rhondda 
large, 27s. to 28s.; smalls, 17s. to 19s.; patent fuel 
has made 35e..to 37s. ; and special foundry coke 62s. 6d. 
to 67s. 6d.; good foundry coke, 57s. 6d. to 60s.; and 
furnace coke, 47s. 6d. to 52s. 6d., these three latter sets 
of prices being for export. Pitwood, ex ship, has made 
from 49s. to 50s. 


Western Trade Matters.—The Tafi’s Well Dolomite 
Company, Limited, has recently been registered, with a 
capital of 1,2007. in 1. shares, to take over a lease of 
lands at Taff’s Well with a view to search for lime 
minerals and to carry on the business of cement man- 
facturers, lime burners, brick makers, quarrymen, &c.— 
The total profit from trading, including interest and 
sundry fees, of the Griffiths-Lewis Steam Navigation 
Company, Limited, for the year ended September 30, 
1916, amounts to 55,8651. 18s. 4d. Dividends to the 
amount of 20 ¥4 cent. for the year have been paid, and 
sundry capital items have been written off, leaving a 
balance to be carried forward of 37,738/., out of which 
the special taxation will be provided. The company’s 
steamers have been almost continuously in the service 
of the British and allied Governments. The steamers 
Ecclesia and Sidmouth were sunk by enemy submarines, 
and the steamer Rachel was purchased.—At a recent 
meeting of the directors of the Consolidated Cambrian, 
Limited, the resignation of Lord Rhondda from the 
board was received, and Lady Mackworth was elected 
to fill the vacancy. Mr. Edward A. Mitchell Innes was 
elected chairman in place of Lord Rhondda. At meet- 
ings of the four constituent companies Lady: Mackworth 
was elected a director in place of Lord Rhondda, Mr. 
Peter Haig Thomas being appointed managing director. 
Mr. Edward A. Mitchell hon was elected chairman of 
the Glamorgan Coal Company, Limited, Mr. T. J. 
Callaghan chairman of the Naval Colliery Company 
(1897), Ltd., and Mr. Chas. A. G. Pullin chairman of 
the Britannic Merthyr Coal Company, Ltd, Mr. J. H. 
Thomas (brother of Lord Rhondda) is chairman of the 
Oambrian Collieries, Limited.—At a meeting of the 
directors of D. Davis and Sons, Limited, and the Welsh 
Navigation Steam Coal Company, Limited, Mr. Peter 
Haig Thomas was appointed chairman and managing 
director of both companies, and Mr. A. Mitchelson 
deputy-chairman of both companies. Lady Mackworth 
and = H. Seymour Berry were elected on both direc- 
torates, 





WoLrraM FROM THE Matay SrarEes.—The demand 
for tungsten ores for the manufacture of war material 
has prompted inquiry into the Empire resources of these 
ores. In the last report of Mr. W. Eyre Kenny, Senior 
Warden of Mines, Federated Malay States, it is stated 
that the total tonnage of tungsten ores exported from 
those States in 1915 amounted to 291 tons, in 1914 to 
261 tons and in 1913 to 225 tons. The greater quantity 
was low-grade ore, and carried less than 65 per cent. of 
tungstic acid. Tungsten ores aggregating 407 tons were 
imported from other countries and re-exported after 
treatment at separating works in the States, but are not 
included in the above-quoted figures. There is nothing 
to show to which countries the tungsten was exported. 
The value of wolfram alone exported from the Federated 
Malay States in 1915 was 32,1747. It is not enerally 
realised that tungsten ores do not occur in the Federated 
Malay States in defined deposits, and that by far the 
greater bulk is found in small quantities, irregularly 
intermixed with tin ore and valueless matter. These 
facts render it impossible to obtain any large increase in 
output. The ore is also mainly of a low grade, which is 
not a favourable factor. Every effort has been made by 
the authorities to stimulate production, however. 
Export duty has been = and special terms are 
given to prospectors and as regards mining rights. 
Turning to the statistics of the Straits Settlements, more 
light is obtained with regard to the supply of wolfram 
from the Malay Peninsula and Asthigthces. The total 
value of the exports for three years was as follow :— 
1913, 74,6387. ; 1914, 54,130/.; 1915, 69,9007. Wolfram 


was imported into the Col from the following 
countries :— F a . a ey 


_ 1913. 1914. 1915. 

Tons. Tons. Tons. 

Burma ee oe ee 115 28 22 

—- aiey States 268 230 220 
ese ay States 270 7 

Duteh Islands = oe oe 


It is interesting to note to which countries the wolfram 


ber J exported, and the principal purchasers are given 
Ww i— 


~_ 1018. 914.1016. 
‘ons. ons. ons. 
Belgium oa ss 21 _ _ 
mee ° as 4 4 = 182 
United Kingdom *. 5 76 42 400 


It should be explained that the excess of exports over 
imports is not due to the mining of wolfram in the 
Straits Settlements, but to its extraction from the tin ore 


sent for treatment to the great tin-smelting establish- 
ments in the colony. 





CATALOGUES. 

Mill Furnishing.—The Belgian Specialities Company, 
Limited, of 10, Bisho te-avenue, London, E.C., have 
forwarded to us a price list of millwrights’ requirements, 
such as plummer blocks, hangers, couplings, pulleys, 
shafting, &c., which appear to be very reasonable in 
price. 


mlok,” of 18, Ranelagh-gardens, Hammersmith, 
London, W., illustrates a very simple form of locking 
ring, for preventing the theft of lastaie light globes. 
It can be used with any standard bayonet socket and 
effectually prevents the removal of the lamp without 
the use of a special key. 


Half-Watt Lanterns.—Messrs. Crompton and: Co., 
Limited, of Chelmsford, have sent us a price sheet of 
lanterns specially designed to accom te half-watt 
lampe, of up to 1,500 watts. They are so arranged as to 
throw all the light downwards, and give an even dis- 
tribution over a wide area without ———- the 
efficiency of illumination by the adoption of opalescent 
glass globes. 

Big Locomotives.—A booklet, which gives in a very 
concise form the leading particulars of a number of loco- 
motives, has been forwarded to us by the Baldwin 
Locomotive Works, of Philadelphia, Pa., U.S.A. These 
engines are all of the “‘ Mikado”’ type—that is to say, 
have two leading wheels, eight coupled drivers and a 

air of trailers, and the illustrations represent examples 
rom most of the railways of North America. 


Crude Oil Engines.—Messrs. Robey and Co., Limited, 
of Lincoln, have issued a revised edition of their catalogue 





of crude oil engines working on the two-stroke cycle | in 


system. These engines are made in sizes ranging from 
6 up to 200 brake horse-power, and work on the semi- 
Diesel system. The catalogue gives a good description 
of the operation of the engine, and is well illustrated by 
both line and half-tone blocks. 


Lightning Arresters—A very compact and effective 
form of lightning arrester, for use on continuous-current 
circuits, is described in a leaflet just issued by the 
British Thomson-Houston Company, Limited, of Rugby. 
It comprises a single spark-gap protected by a magnetic 
blow-out coil and is contai in a strong porcelain 
case. The spark-gap terminals are readily accessible 
for inspection and adjustment. 

Electric Illuminati ‘or Railways.—One of the most 
recent publications issued by Messrs. Holoplane, 
Limited, of 12, Cartaret-street, Queen Anne’s-gate, 
London, 8.W., deals with the illumination of railway 
premises and rolling stock. Some data are given as a 
guidance in the apportionment of illumination, and the 

rices of Holoplane reflectors suitable for railway yards 
included. The body of the booklet is devoted to illustra- 
tions of typical lighting installations on English railways. 

Gas Stoves and Cookers.—Messrs. John Wright and Co., 
of Essex Works, Birmingham, have lately issued a 
catalogue ially devo to cooking apparatus, fired 
by gas, suitable for installation in canteens, or any 
establishment where a large number of people must be 
catered for at one time. The apparatus catalogued 
includes cookers, boilers, hot-plates, steamers, &c., 
while the illustrations represent typical installations 
capable of cooking meals for up to 2,000 persons at one 
time. 

Blowing and Exhausting Fans.—From the Sturtevant 
Engineering Company, Limited, of 147, Queen Victoria- 
street, London, E.C., we have received a booklet describ- 
ing their “Monogram” fans. These are of the centri- 
fugal type, and can besupplied with the discharge branch 
pointing either upwards, downwards, to the right or to 
the left. The bearings are self-aligning and lined with 
white metal. These fans are made in a dozen different 
sizes with outlets ranging from 4}in. up to 24§ in. in 
diameter. The air is delivered at pressures ranging from 
6 up to 12 in. of water. 


Pulley Blocks.—Messrs. Herbert Morris, Limited, of 
Loughborough, Leicestershire, have recently brought out 
@ new t of pulley block, in competition with the 
iaposted’ Ranadonn geared blocks, which have found a 
certain vogue of late. The blocks made at Lough- 
borough are, however, of a more substantial design and 
proportioned to carry their loads at the rate of 2,240 lb. 
per ton—not 2,0001b. per ton, as is the case with American 
tackle. A list just published by the makers gives par- 
ticulars of these blocks, together with those of several 
other patterns. 

Life-saving Rafts for Steamers.—A sheet issued by Mr. 
Leoline Edwards, of Twickenham, Middlesex, depicts a 
system of utilising a special form of deck chair to make 
rafts, in case of emergency on shipboard. The chairs 





are, in appearance, very similar to the ordinary canvas 
deck chair, but four of them have sufficient buoyancy 
to support 12 persons, and, it is claimed, the four can be 


lashed together for this purpose and launched in 1 
minute and 25 seconds. The chairs have been given the 
name ‘“ Quidos,”” and are approved by the Board of 
Trade. 


Portable Engines.—Messrs. Marshall, Sons and Co., 
Limited, of Gainsbo » have sent us a copy of their 
“Publication No. 979.” This deals with portable and 
semi-portable engines working with saturated steam at 
pressures of about 120 Ib. — in. The engines are 
of the single or double-cyli and compound types 
and are fitted with Messrs. Marshall’s patent cambered 
top firebox, which obviates the necessity for roof stays, 
and thus greatly facilitates the maintenance of. the 
boiler in good working condition. Units of from 3 up to 


40 n.h.p. are included in the catalogue. 


Electric Lamp Locks.—A leaflet issued by Messrs. | P 





Shell-making Chucks.—One of the greatest difficulties 
which has been encountered in obtaining the maximum 
output in machining shells has been due to the lack of 
satisfactory chucks. This has, however, been overcome 
by Messrs. J. and H. McLaren, of Midland Engine Works, 
Leeds, by adopting a very powerful lever and screw action 
in tightening up the chuck. A set of chucks has been 
designed for holding various sizes of shells during all the 
rocesses of finishing. These devices are described in a 
well-illustrated catalogue, which has recently been sent 
out by the makers. ' 

Prevention of Corrosion.—The system of a 
corrosion of boilers, condensers, &c., which has 
developed by the Cumberland Engineering Company, of 
6 Lloyd’s-avenue, London, E.C., is based on the theory 


that all corrosion entails an electrolytic action. Thus 
by setting up a counter electro-chemical action of 
sufficient f ree the corrosion should be st d is 





foree is provided in the form of a low-tension current, 
i by a small motor-generator, and distributed by 
anodes placed in the object to be protected. The process 
has already been adopted by a large number of the 
premier steamship companies and power users. 
Automatic Electric Generating Plant.—A type of petrol- 
driven electric generating plant which should prove very 
popular as an emergency set on board ship, for wireless 
tel hy permease has been brought out by Messrs 
R. A. Lister and Co., of 47, Victoria-street, Westminster. 
By means of an electric relay system and a storage 
battery, which is always kept fully charged, the dynamo 
is used, as @ motor, to start the engine whenever the 
main supply voltage falls below a predetermined limit. 
An arrangement is also provided to start the set, auto- 
matically, every day, and thus ensure that it is always 
pro} soning ome —onet to deliver electric current 
immediately on the failure of the main supply. 


Superheaters.—An improved form of superheater, for 
use in connection with Cornish and Lancashire boilers, 
has recently been introduced by Mr. John Thompson, of 
Wolverhampton. The novelty lies in the method of 
inserting the tubes into the headers. The tubes are of 
the usual [j-shape and have taper sockets at the ends. 
Each pair of these sockets is forced into ee ye | 
holes in the headers by means of a right and left han 
screw. The result of this arrangement is that a burnt- 
out tube can be removed in a very short space of time, 
and a sound tube put in its place, without disturbing 
any other part of the boiler. 


Petrol Wagons.—Although the Basingstoke works of 
Messrs. J. I. Thorn croft and Co., Limited, whose 
London address is Caxton House, Westminster, are 
engaged entirely on War Office contracts, the firm are 
not losing sght of the fact that some day soon they will 
be able to revert to the construction of commercial 
vehicles. With this idea in view they have recently 
issued a new and enlarged catalogue of vehicles adapt- 
able to all kinds of trade purposes. The wagons are 
designed to carry useful loads of from 25 ewt. up to 
5 tons. But the general features of the Thornycroft pro- 
ducts are so well known to the readers of ENGINEERING 
that it is unnecessary to enlarge upon them here. 

Air Compressors and P tic H Drilis.— 
Bulletin 34-N. of the Chicago Pneumatic Tool Company, 
Fisher Building, Chicago, U.8.A., deals with single- 
cylinder air compressors, driven by steam or belting. 

© valves of these compressors are of the flat disc type 
and are guaranteed against defects or breakage for a 

riod of one year. © outputs range from 52 up to 

,113 cub. ft. per minute. Another list from the same 
company des¢ribes the Duntley electric hammer drill. 
This is a tool suitable for drilling anchor-bolt holes in 
foundations and other similar services. It is operated 
by a motor which will work with either direct or alter- 
nating current, and the blow is applied to the tool by 
means of p tic tr ission, with the object of 
preventing vibration being imparted to the electrical 
parts. The drill weighs only 21 lb. 











Terry Steam Tursines: Erratom.—Messrs. Fraser 
and Chalmers, Limited, inform us that they do not 
make, but only supply, the Terry steam turbines listed 
in ir catalogue, which was noticed in our issue of 
November 24 last, page 519. 





Brast-FuRNACE AND CoxE-Oven Gas.—Mixtures of cold 
blast-furnace gas and coke-oven gas have been utilised, 
but the — to lead the blast-furnace gas directly 
into the coke-oven above the coke, so that the hot gases 
may react with one another, is probably novel. Experi- 
ments of this kind have recently been made by Dr. W. 


Zimmermann, of Worms, and the resulting gas, which 
he calls com d gas (Verbundgas) is said to differ in 
composition from the constituents, containing less carbon 


dioxide and free nitrogen, more hydrocarbons, both 
light and heavy, and more ammonia, and to be of higher 
calorific value, The addition of the blast-furnace gas, 
Dr. Zimmermann its, lowers the temperature in the 
coke-oven, so that the distillation takes p at a lower 
temperature, and less ammonia is decomposed, The 
ae described in Stahl und Hisen, of June 15, 
1916, pages 573-581, were made in works in which an 
goin tu Suhel power Songue irom © so 18.0 par sent 
gain o power to 13.6 per cent., 
OS ee aes Sere 5S per cent. It 

thus appear possible profitably to use a mixture 
of coke-oven gas and blast-furnace gas, p' as 
indi in steel-making, and the consequent advan- 


cated, 

would be important, near towns, where 
-oven gas can alwa oe tillesd: The additional 
gain of ammonia, as sulphate, would also be very wel- 
come, 








642° ENGINEERING, [Dec. 29, 1916. 


THE PRACHE AND BOUILLON EVAPORATING PLANTS. 
CONSTRUCTED BY MESSRS. PRACHE AND BOUILLON, ENGINEERS, PARIS. 
(For Description, see Page 637.) 




















Fie. 9. Avuto-ConDENSER witH MuLtreLeE Errect Evaporators. Fig. 10. CrYSTALLISING EVAPORATOR, 


























Fie. 11. Sea-Warer Evaporatine PLant ror Smaty OvrTrvTs. 
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COMMAND OF THE AIR. 

AFTER nearly two and a half years of war we are 
about to appoint an Air Minister, and the result 
has only been attained by an agitation which has 
continued for months, most of it in a very intem- 
perate fashion. Charges of incompetence and laxity 
have been flung at all connected with the Air 
Service, except the pilots and observers, very few of 
these allegations being deserved. The real cause of 
our difficulties lies much further back, in our 
national characteristics. Immediately after the 
appearance of the aeroplane we called attention 
in these columns, time after time, to the enormous 
change which it created in the methods of warfare— 
we pointed out that strategy had become at a bound 
vastly more difficult, and that the Napoleonic plan 
of hurling great masses of men at totally un- 
expected points could never again be successfully 
attempted by a force which had not full command 
of the air. As our army is essentially a small one 
it was of utmost importance that we should be 
possessed of every means of obtaining information 
to prevent it being entirely overwhelmed the first 
day it met a Continental force. There was no 
safeguard that could be proposed, in addition to the 
splendid training which the men had already 
received, that was so full of promise as a powerful 
aircraft service, which should supply our com- 
manders with full information as to the movements 
of hostile troops and guard our own lines from all 
attempts at observation from above. Of course 
all this was perfectly well known to our military 
authorities, but when the Expeditionary Force went 
to France in August, 1914, we were only able to 
send 66 aeroplanes with it, and we had only 20 
serviceable machines left in this country. If ever 
a people had cause for recrimination against its 
leaders we certainly had, were it not for the truth 
of the saying, “A nation has the Government it 
deserves.” As a community we are always content 
to muddle through, and we cannot complain if we 
have to pay the price. 

What has been the cost of our inability to hold 
the air as we hold the seas we shall never know. 
We have a general idea of the damage and bodily 
injury caused by the Zeppelin raids, which is mar- 
vellously small when we remember how completely 
we lay at their mercy for a long time, but what 
proportion of our losses at the front was due to the 
want of an adequate Air Service can never be ascer- 
tained. It must be remembered that an air fleet, 
like a naval fleet, needs to have command of its 
element if it is to be thoroughly useful. It is quite 
possible for a small army, by skilful manceuvres, to 
hold a much larger army in check for a long time, 
but a small fleet cannot sail the seas—or the air— 
unless it can accept every challenge and beat off 
its opponent. Ships may go commerce raiding against 
unarmed merchantmen and do immense damage, 
but there is no commerce in the air to be preyed 
upon. Half measures in the provision of aeroplanes 


656 | are wasted effort, except as a step towards complete 


equipment. 

As already stated, we started our campaign at 
the front with 66 machines. How many machines 
we have now must not be told, but we have four 
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fronts, not reckoning our own shores, and at each 
of them Britannia rules the air, as she must continue 
to do in the future it we are to live in safety. When 
the first aeroplanes appeared there was a cry that 
England was no longer an island, and that the 
cause of her long-continued inviolability had ceased 
to exist. But, as we pointed out at the time, an 
island is by no means invulnerable. We have 
taken many of them—Malta and Jamaica, for in- 
stances—while India is practically an island as 
regards European attack. The safety of an island 
does not lie in the surrounding sea, but in the navy 
that sails it, and for the future our safety will depend 
largely on our aerial fleet. At the present moment 
our artillerymen on the Somme can sleep beside 
their guns in the assurance that they have not been 
spotted by any hostile aircraft, and that the 
shelling directed against them is only by guess- 
work. On the other hand, at our headquarters 
there are thousands of photographs taken over the 
enemies’ lines, and from these complete maps of all 
the roads and trenches have been plotted. These 
maps are an answer to the great bulk of the charges 
which have been brought against the Air Service. 
We do not altogether regret that there has been an 
agitation, for however zealous officers and engineers 
may be they cannot go far beyond their instructions, 
and unless they have an active and bold civilian 
chief they may find it more difficult to convince him 
than to do the work they have in mind. Naturally 
each branch of our military service considers itself 
the most important and clamours for a large share 
of assistance. If money could solve all the problems 
the matter would be easy, but when it is a question 
of apportioning mechanics, materials and works 
to different objects the body that gets no aid from 
outside agitation is likely to be badly served. 
From this point of view the Air Service should have 
no cause to complain, as it has formed the subject 
of reference to several committees, We dealt with 
the report of the Committee on the Royal Aircraft 
Factory in our issue of August 4, and now we have 
the final report of the Committee on the Adminis- 
tration and Command of the Royal Flying Corps,* 
&c. The first report was not noticed in our columns. 
It was devoted solely to an investigation of the 
charges brought by Mr. Pemberton Billing against 
the control of the service. These proved in the main 
to be quite baseless, and such as were substantial 
could generally be shown to be the result of an 
excess of zeal in the pilots, or of taking risks which 
cannot be avoided in warfare, especially when it 
is entered upon unexpectedly. The final report 
traces carefully the causes of our defects and diffi- 
culties, and finally sums up the case as follows : 
““When we look back to the Royal Flying Corps 
at the outbreak of the war setting out with its 100 
or so pilots, its 66 aeroplanes, for the front, and 
with its 20 serviceable ones at home for training, 
when we remember that none of its engines were of 
British design, and that it was dependent upon 
the goodwill of our Allies, the French, for much of 
its material, and when we see it now increased out 
of all recognition in numbers and efficiency of its 
aeroplanes, with their vastly improved engines, its 
ability to rely on British manufacturers to supply 
its needs, its training schools, its aerodromes, its 
equipment, its pilots. and observers, its army of 
mechanics, it seems as though the Royal Flying Corps 
is a new creation. Our admiration is increased when 
we remember that all the work necessary to bring 
it into its present state of efficiency has been done 
while bearing the heavy burdens of rendering such 
services as the army required of it in the field and 
on the fronts. A microscopic examination has 
disclosed some mistakes, as we think.. How could 
it be otherwise ? General Henderson has told us 
that the responsibility is his for such shortcomings 
as there are. We ascribe them to the difficult 
position in which he was placed.”’ 

The committee included among its seven members 
the Hon. Sir Charles A. Parsons, F.R.S., and Mr. 
Charles Bright, M.Inst.C.E., so it was not dependent 
on expert testimony for an appreciation of the 
difficulties which the manufacture of new engines 
entailed. For the problem of aviation is largely 
dependent on ine construction. The Germans 
had pinned their faith to airships, and therefore 
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had developed large engines, notably the Mercedes. 
We, on the other hand, had kept mainly-to the 
aeroplane, and had only developed one type. Our 
sporting instincts had inclined us to the scouting 
plane, and as long as we had only small engines no 
other was possible. At the outbreak of the war 
the 80-h.p. engine was the largest available for us. 
Soon after there was the Canton-Unné (Salmson) of 
140 h.p. These have since been discarded. The 
Royal Flying Corps also got out within the first 
few months of the war the 90-h.p. R.A.F. and 
the 120-h.p Beardmore. Later they obtained the 
100-h.p. Monosoupape and the 110-h.p. Le Rhone, 
the latter in small quantities. Later still the 110-h.p. 
Clerget, but substantially the highest horse-power 
engine which the Royal Flying Corps had in quantity 
for many months was the 90-h.p. R.A.F. Quite 
recently it has had the 140-h.p. R.A.F., the 160-h.p. 
Beardmore, and the 250-h.p. Rolls-Royce. These 
are coming in, and there are other high-powered 
engines in sight, but the Flying Corps has, in effect, 
been carrying on with engines the bulk of which did 
not exceed 90 h.p., together with a few very efficient 
100-h.p. to 120-h.p. engines. 

The high-powered engines and big aeroplanes are 
wanted for other purposes than fighting. For long 
reconnaissance work, for weight carrying, for 
bombing, and for mounting large guns big machines 
are necessary. For fighting purposes what is 
wanted is a small, easily manceuvred, fast machine. 
At the beginning of the war we had only small 
machines, and zealous pilots would load them up 
with bombs and wireless plant, with the result that 
they were overburdened and fell a prey to the 
enemy. Now it is the practice to convoy the heavy 
machines, just as transports are defended by torpedo 
boats. Our chief difficulties in France arose in 
October, 1915, when the Germans brought forward 
their Fokker machines. These attacked our B.E. 
2c machines, which were not so fast nor so handy, 
and could only do reconnaissance work if they were 
accompanied by fighting machines. 

Fortunately our troubles are mainly in the past. 
The committee has made certain recommendations, 
of which the principal is that the equipment of the 
Royal Flying Corps should be entirely separated 
from the executive command and that the Royal 
Aircraft Factory should not become a manufacturing 
establishment. It has produced some unsatis- 
factory designs of aeroplanes, but, says the Report, 
“the R.A.F. exists to make experiments, and it 
is inevitable that some experiments must fail.” 
There has certainly been a good deal of dissatisfac- 
tion in the trade about the R.A.F., but no one came 
forward to place his complaints before the com- 
mittee, so it is probable the Factory furnished a 
target for every missile of irritability. The autho- 
rities there had a thankless task, anyway, for they 
were blamed if they did not press matters forward 
at all costs, and they were also blamed if they did 
not achieve perfection at the first attempt. They 
had also to deal with many manufacturers who had 
no previous experience with aeroplanes and had 
to be watched most carefully. On the other hand, 
there were other manufacturers who needed no 
instruction, and indeed were more fitted to instruct 
than to learn. Such diversities of practice do not 
fit in well with Government control, and give rise 
to complaints which are inevitable. However, in 
spite of all these difficulties we have achieved the 
command of the air, and the credit may be 
fairly divided among the Royal Flying Corps, the 
Royal Aircraft Factory and the engineers of the 
country. There is enough for each to be satisfied, 
and while a very large proportion is due to individual 
manufacturing engineers, these escape the criticism 
which is directed towards the official bodies. The 
advance in engine construction has been very largely 


due to the engineering firms of the country, and as | 


the aerial service is dependent for its efficiency 
upon the engines, it follows that our manufacturing 


engineers can justly take a large share of the credit 
to themselves, 





TRADE PROSPECTS AFTER THE WAR. 

Ir is being laid down very definitely by certain 
authorities that trade will be very depressed for a 
long time after the war. Without directly challeng- 
ing these authorities, we may venture to call 





attention to facts and circumstances that afford 
ground for the opinion that trade will be exceed- 
ingly good for at least a few years after the 
war. Much, however, depends upon the policy 
we adopt. If our statesmen go on _ heavily 
taxing and regulating and harassing productive 
industry and enterprise, and will not afford any 
protection or encouragement for wealth production, 
and if labour continues to demand high wages 
without yielding a full output, then British trade 
will most certainly suffer not merely a long-drawn- 
out depression, but permanent decay, although the 
world’s trade may expand enormously. We believe 
that the world’s trade will be good after the war, 
certainly the trade of some countries will be 
excellent ; but whether British trade proves bad, 
good, or excellent, will depend upon British methods. 
The coming trade war, as it is termed, will only be 
won by hard work, as the present war will only be 
won by hard fighting. The largest share of the 
world’s trade will go to the nation that produces 
the most goods at the least cost. 

In weighing up the possibilities of future trade— 
and our plans must depend largely upon what we 
anticipate—certain cardinal facts must be kept in 
mind. Among these facts the most important 
is that agriculture is still the world’s most impor- 
tant industry. Directly and _ indirectly, the 
farmer has more to do with the condition of the 
world’s trade than any other man. Taking the 
world through, millions more people are engaged 
in agriculture than in any other industry or group 
of industries. In other words, the demand for 
manufactures—for clothing, furniture, utensils, tools, 
implements, wagons and cars, and even railways and 
ships—comes more from the farming class than any 
other. The farmers of the world are enjoying un- 
paralleled prosperity ; therefore, when the war is over, 
and the prices of manufactured goods fall to any- 
thing approaching normal levels, the agricultural 
classes will call for unprecedented quantities of manu- 
factures. There will also be great railway extensions 
in most of the great food-producing countries, while 
our shipyards, we may be sure, will be kept busy 
for at least a few years making good the war wastage 
and the arrears of merchant building that have 
accumulated whilst the demand for war vessels 
and repairs has been abnormal. In practically 
every line of ordinary business stocks of manu- 
factures are running low, and many people are 
putting off, as far as they can, renewals and repairs 
and new purchases until the war is over, when they 
hope that prices will be lower. For these reasons 
it seems certain that for some years after the 
war the world’s general demand for manufactures 
will be greater than it was before the war, in spite 
of a continuance of comparatively high prices and 
the shortage of money. 

Another important fact that should be observed 
is that, in the main, the world depends upon three 
countries for the bulk of its manufactures—the 
United States, Germany and Britain. These three 
nations, between them, produce not less than about 
70 per cent. of the world’s iron, steel, engineering, 
textile and general manufactures. These three 
nations, therefore, will stand to share the great bulk 
of the world’s business in manufactures, and Britain’s 
share should be the biggest. 

The next point to which we would draw attention 
is the probability that Germany will obtain a smaller 
proportion of the world’s trade after the war than 
she did before, leaving larger proportions for 
America and Britain. As a penalty for plunging 
Europe into war Germany will pay dearly in men, 
money and trade. Her colossal losses in men, 
killed and incapacitated, will seriously weaken her 
productive and competitive powers. Our smaller 
losses of man-power will probably be more than 
balanced, measured in terms of industrial produc- 
tion, by improvements and speeding up of machin- 
ery, by the extension of works, and by women’s 
labour. It is difficult to see how Germany can 
make good her huge loss of man-power. 

Another point in the trade problem is the question 
of export subsidisation. Before the war the German 
Government, banks and syndicates specially sub- 
sidised and in other ways assisted the exporters. 
It was not really cheap production so much as 
subsidisation that enabled the Germans to build 


‘up such a large foreign business and become our 





chief competitors. The Government not only pro- 
tected producers from outside competition by 
tariffs, but it carried goods for export on its railways 
at half the ordinary rates, and it paid subventions 
to German ships carrying German products to 
foreign markets. The German banks, as is well 
known, granted positively lavish assistance to 
manufacturers engaged in export trade, while the 
syndicates worked a really wonderful system of 
export bounties. It is probable that the war will 
leave German finances so depleted that nothing 
like the pre-war methods of subsidising exportation 
can be renewed. Without subsidies and bounties 
German competition cannot be conducted with the 
old keenness. Besides, the Allied Powers may be 
able to take some practical measures to prevent, or 
check, what is called dumping—that is the selling 
of goods abroad below natural prices by means of 
subsidies and bounties. 

Then there is the question of boycotting, or 
specially penalising, German goods. It may not be 
either possible or desirable to shut out German 
products entirely; but this war is going to leave 
some deep impressions on our minds, and it will 
prompt the Allied Governments to adopt some dis- 
criminatory measures against enemy trade. To the 
nations with which Germany is at war she was 
selling 400,000,0007. worth of goods a year before 
the war. She has hit and seriously offended and 
disgusted nearly alf her best customers. With 
millions of people refusing, as far as possible, to 
purchase German goods, with the Allied Powers 
adopting discriminatory tariffs, and with our 
Colonies and Allies giving us practical trading pre- 
ferences, we are bound to secure much trade that 
would have gone to the Germans, had it not been for 
this German-provoked war, providing, of course, 
that we do not destroy our chances by relapsing 
into our pre-war slackness. 

Regarding American competition it is probable 
that the United States will enjoy advantages as a 
result of the weakening of German competition, 
the high prices that will prevail in this country, 
and the big world’s demand for manufactures. 
We believe that, with our Government adopting a 
sane attitude towards trade and industry, and with 
labour and capital working together on anything 
approaching good terms, our productive capacity 
will be fully employed with the overflow of 
orders going to America. In the United States 
wages and other costs are so high that we need not 
fear any severe price-cutting competition from that 
quarter. The Americans will only take export 
business at high prices. If the war results in ridding 
us of that particular form of German competition 
we found so detrimental to our interests before the 
war, and if we can secure reasonable co-operation 
between labour and capital, and between industry 
and the State, our economic future will be assured. 
There will be an abundance of trade in those goods 
we are specially competent to produce. 





CARBON-TUBE FURNACE FOR TESTING 
REFRACTORIES. 

Durine the recent discussion on refractory 
materials in the Faraday Society, Mr. Ezer Griffiths, 
M.Sc.,* referred to the work done at the National 
Physical Laboratory. He supplemented his communi- 
cation in the meeting of the same Society held on 
Monday, the 18th inst., when he described and ex- 
hibited, in conjunction with his brother, Mr. E. A. 
Griffiths, a “New Electric Furnace for Testing the 
Softening Points and Compressive Strengths of 
Refractory Materials.” At this meeting several other 
papers were read. We shall deal with one by 
Messrs. Parker and Dalladay, on a “ Precision 
Method of Uniting Optical Glass,” in a future issue. 
A theoretical paper by Professor W. C. McCullagh 
Lewis, D.Sc., of Liverpool, on “The Effect of Pressure 
on the Equilibrium Constant of a Reaction in a Dilute 
Solution,” likewise came up for discussion, and 
Sir Robert Hadfield, the President of the Society, 
communicated two papers on steel, one by Pro- 
fessor E. D. Campbell, of Michigan University, on the 
question: “Do Egquiatomic Solutions in Iron 
Possess Equal Resistances?” and the other by 
Mr. Ralph H. Sherry, M.A., of Detroit, on “ Grain 





* See ENGINEERING, page 489 ante. 
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Growth in Deformed and Annealed Low-Carbon 
Steel.”” We reserve notice of these two steel papers, 
and pass to a description of the electric furnace. 

In order to test the softening point and com- 
pressive strength under load of refractory materials, 
Mr. Ezer Griffiths explained, carbon tubes were re- 
quired bearing temperatures above 1,800 deg. C. 
Their furnace, a view of which is shown in Fig. 1, 
while Figs. 2 to 6 illustrate details, contained, within 
a sheet-iron casing, 12 in. in diameter, closed by two 
diaphragms B B (Fig. 2) of asbestos slate, the carbon 
tube C, 2 and 1} in. outside and inside diameters, 
11 in. long. To admit of temperature observations 
on the specimen, nearly the whole length of the 


lround the tubes, the mould being formed of strip | 


‘iron, with the carbon tube as core. The casting 
|thus obtained, Mr. Griffiths explained, would 
‘exactly fit on the carbon tube with its bearing 
surface, without there being any need for machining 
| the metal faces or grinding the end of the- tube, 
|expedients resorted to in earlier types of furnaces. 
|The copper tubes protruded loosely through holes 
|in the cover B (Fig. 2), and the carbon tube could 
| hence expand without straining any parts. With a 
| current of about 400 amperes through the tube, the 
|drop of potential across the contact was less than 
|0.1 volt. As it was almost impossible to obtain 
carbon tubes of exactly the same diameter or of 


tube was slotted, the slot width being } in.; a slot absolutely circular cross-section, a few sheets of 
and not a round hole was made, not to produce a | tinfoil could be inserted between the electrode and 
discontinuity in the electric resistance of the tube. | tube to distribute the pressure. The electrode 
The tube was packed with crude zirconia, i.e.,| construction, illustrated in Figs. 5 and 6, was 
powder of the mineral baddeleyite (about 75 percent. | designed for a large 5}-in. crucible furnace. The 
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of ZrO,, 13 of SiO,); this zirconia began to frit at 
about 1,100 deg. C., and would, in contact with 
carbon, form a carbide, sintering to a solid tube 
around the carbon. To avoid this carbide forma- 
tion a layer of electrically-shrunk magnesia was 
inserted between the carbon and zirconia. Out- | 
side the zirconia was a layer of magnesia-asbestos | 
lagging. The pressure was applied by means of a 
plunger arrangement. Two equal springs were | 
attached to the ends of the cross-bar D and the| 
collar E; the latter could be screwed up and down | 
the fixed tube F by the aid of the hand wheel G, | 
rotation of the springs being prevented by the key- 
way in F. The pressure, up to 150 Ib. per square | 
inch, was measured on the scale H, and the whole | 
arrangement was carried on the cross-bar K, which | 
could be swung round one of the furnace pillars, 
in order to obtain access to the furnace. The} 
Specimen was applied in the shape of a cylindrical | 
rod, usually 1 in. long, § in. in diameter; when a) 
brick was to be tested, a piece was chipped off | 
and ground to the desired shape. The specimen was 
placed between two carbon rods, which had not 
given any trouble from breakages ; wheri necessary, 
distance pieces of tungsten were interposed to avoid 
contact between the carbon and the refractory 
material. The metal parts were made of alu-| 
minium containing 20 parts of zinc and 6 of copper. 
The construction of the electrodes, which have to | 
bear heavy currents, will be understood from Figs. | 
3and4. Two copper tubes (Fig. 4) were bent into | 








the ionised atmosphere from the hot tube to cooler 
parts.* When a water-cooled tube was placed 
axially inside the hot carbon tube, negative currents 
of up to 0.8 ampere had been observed by Mr. 
Griffiths (no external electromotive force being 
applied), and the cold tube became covered with a 
thick deposit of carbon, sufficiently coherent to be 
slid off in short lengths. This reason limited the use 
of carbon-tube furnaces at temperatures above 
1,700 deg. C., though they would yield and stand 
temperatures of 3,000 deg. for short periods. Most 
refractory materials softened under load at tempera- 
tures below 1,700 deg. C. 

Current was obtained from a rotary converter 
and transformer. Temperatures were measured by 
the aid of a polarising type of optical pyrometer, 
the sighting on the specimen being slightly oblique 
so as to avoid slight errors possibly arising because 
the temperature of the side of the specimen in direct 
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| line with the window might be lowered by radiation. 
| Two adjacent fields were matched in the observa- 
| tions ; the one field was that of the object, the other 
| that of an electric lamp through which a constant 

current was flowing ; observations could be repeated 














two blocks of graphite LL” were bored to the 
external diameter of the carbon tube. The current 
entered through the water-cooled copper tube M, 
which was soldered to the copper strip N ; to reduce 
the current density a second current lead was 





provided by the flexible strip of copper O which | 
was bolted to the block L”. During the observations 
nitrogen was passed through the carbon tube, lest | 
the carbon be burned; a neutral atmosphere of | 
nitrogen was preferable to one of hydrogen, because | 
the hydrogen diffused through the hot walls. Con- | 
tamination by volatile carbon compounds was not | 
to be feared below 1,700 deg. C.; pure iron melted 

in a magnesia crucible within a carbon furnace did 

not absorb carbon at 1,600 deg. and slightly above; 
but when the temperature reached 2,000 deg. con- | 
tamination by carbon vapours wasinevitable. Mate- | 
rial particles, probably molecular aggregates, were, | 
moreover, shot off from the carbon at high tempera- 


| without difficulty, within 10 deg. at 1,500deg. The 


instrument was calibrated by comparison with a 
thermo-couple under black-body condition, the 
couple being standardised by the aid of the freezing- 
points of gold, 1,063 deg., copper, 1,083 deg. (re- 
ducing atmosphere), nickel, 1,452 deg. (neutral 
atmosphere), palladium, 1,549 deg. C. A test lasted 
about 2} hours. The specimen was placed in 


| position in the cold furnace, usually under a pressure 


of 30 Ib. per square inch, and the temperature was 
raised; higher pressures were applied if desired. 
At least three specimens were tested in each case, 
and the results were fairly concordant. Fig. 7 
shows a specimen cylinder A, and specimens of two 
magnesite bricks, fired at different temperatures ; 
B had failed at 1,500 deg., C at 1,330 deg. C., both 
under pressures of 30 lb. per square inch. 

Mr. Griffiths was not unprepared to hear questions 


as to the advisability of using small specimens— 


he stated that he could double the diameter— 


specially prepared by grinding and placed between 


* We have noticed these researches by Drs. Harker 


@ zigzag form, and white bearing metal was cast | tures, and strong ionisation currents passed through and Kaye on previous occasions. 
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rods which might not exert normal pressure, points 
raised by Dr. Rosenhain, Dr. Lessing and others. 
So far as possible, one fancies, bricks should be 
tested as used, with their kiln skin on ; the grinding 
might particularly affect the coarse-grained material 
in small specimens. Large specimens have been 
tested as they are, by Bleininger and by Mellor ; 
then, however, other difficulties, concerning uni- 
formity of temperature, &c., arise. Mr. H. M. Ridge 
referred to the fixing, by the authorities, of maximum 
prices for refractory materials. The result of this 
regulation had been that prices had been raised, and 
that maximum prices were demanded for materials 
which were not superior, whilst the authorities were 
not yet prepared to regulate prices on the basis of 
quality tests. There is much to be done yet, of 
course, as to refractory materials ; but the societies 
interested in the matter are taking joint action. 











NOTES. 
Liqum Prrcw FROM THE STILL FOR BRIQUETTE- 
MAKING. 

A sia plant for briquette-making with the aid of 
the hot, liquid pitch, delivered by rail direct from 
the tar works, is being erected at the Hohenzollern 
colliery near Beuthen, in Upper Silesia, which 
belongs to the estates of the Counts, of Schaffgott. 
The novelty is the use of the liquid pitch transported 
in special tank-wagons by rail. This novelty was 
tried first in’ August, 1914, in the Essen district, 
when ordinary boiler tanks of 15 tons capacity 
were used; the tanks had only 3 miles to travel 
by road, but with charging and discharging the 
tanks the operations took seven hours; yet there 
was a saving in material and cost. For the plant 
now being completed in Silesia, the State railway 
line is to be utilised, and the consent of the Govern- 
ment had first to be obtained for the transport of the 
liquid pitch. The consent was readily granted, 
subject to the addition of certain safety appliances 
to the tank-wagons. The process adopted is that 
of Fohr-Kleinschmidt which, worked on the old 
plan, starting with dry, cold pitch to be melted, 
was a little more economical than other processes, 
but promises a considerably increased economy 
when starting with liquid pitch on the new plan. 
In 1913 we see from the Zeitschrift fiir angewandte 
Chemie, of September 26, 1916, there were produced 
in Germany 5,823,776 tons of coal briquettes (not 
including lignite briquettes), containing about 
400,000 tons of pitch—7 per cent. on an average. 
Different briquette processes required from 5 to 9 
per cent. of pitch, and the prices were, before the 
war : lignite briquettes, 1.10 mark ; coal briquettes, 
2.50 to 3 marks ; pitch, 5 marks, each per 100 kg. 
It might be thought that liquid pitch and powdered 
or disintegrated coal might be run directly together 
in briquetting; but such attempts only yield a 
lumpy product devoid of strength. By the Fohr- 
Kleinschmidt process the cold pitch as supplied, 
without fine disintegration, is heated first to 
100 deg. C.; the thick fluid is then transferred to 
a melting drum kept at 130 to 170 deg., from which 
the thin liquid flows into a receptacle to be further 
heated and sprayed by means of steam or com- 
pressed air. The sprayed particles congeal in a 
mixing drum, while still floating in the air; in this 
condition the pitch, forming a sooty dust, meets the 
finely-disintegrated coal and is mixed with it in 
slowly-revolving drums, which are fitted with stirring 
and lifting devices. The mixture into 
kneading apparatus and is pressed into briquettes 
at temperatures ranging from 50 to 80 deg. C. There 
were difficulties to be overcome, of course, in this 
process ; but the Engelsburg colliery of the Verein 
fiir Bergbau und Stahlindustrie at Bochum has 
eight presses at work, yieldin, some 600 or 700 tons 
of briquettes daily, The pitch consumption has 
been reduced by 1 per cent. by the adoption of 
the Fohr-Kleinschmidt process, and the hot pitch 
is to make a further reduction in the cost possible, 
as we mentioned. There will be less waste, no need 
for disintegrating and remelting the pitch, and 
several operations will be much simplified; the 
disintegration affected the eyes of the men in charge, 
moreover. The emptying of the tanks by com- 
pressed air takes 15 minutes. The pitch to be used 
in the new plant in Silesia is distilled at a tempera- 
ture of 250 deg. C. Softer pitch containing tar oils 
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would be suitable for briquette-making; but tar 
oils cannot be spared at present ; the price of pitch 
was 50 marks in Germany last summer, instead of 
5 marks before the war. 


Tue Burstinc oF HovusgenoLp Warer Pipes. 

We were not aware that the hot water pipes 
leading from the furnace to the kitchen and bath- 
room are considered much more liable to burst when 
freezing than the pipes through which only cold 
water is flowing. But burst water pipes are for- 
tunately not very common in our climate. ,. In 
America, we see from a contribution by Mr. F. C. 
Brown to the Physical Review of last November, 
plumbers are quite acquainted with this peculiarity. 
In investigating the problem Brown did not quite 
imitate the actual conditions. Instead of taking 
long iron pipes, open,at both ends, he took short 
glass tubes of various:sizes, generally about 1 cm. 
in diameter, closed at one end. The difference in 
the conditions was not essential, probably. Any- 
how, filling glass tubes with cold tap water, as taken 
from the mains, and with the same water previously 
boiled, and placing them alternately side by side 
in the open, he found that after intervals ranging 
from half an hour to four hours a good many tubes 
would burst, and it was predominantly the tubes 
that contained boiled water which broke. Out of 
50 pairs of tubes tried, 44 which burst had contained 
boiled water, only 4 burst tubes contained unboiled 
water, and more than half of the tubes did not break, 
though all were frozen. From these and further 
experiments it was found that the boiled water 
did not freeze until considerably undercooled, and 
that it then froze to a solid, clear mass of ice. The 
unboiled water began freezing at 0 deg. C., and the 
ice showed a core of air bubbles, as in cakes of 
artificial ice. No doubt the air bubbles facilitate 
crystallisation and, separating out when the water 
freezes, take up the pressure of the expanding ice ; 
the ice in these cases, moreover, had a slushy 
appearance, and it was known from the experiments 
of Quincke and of Koch that ice containing air and 
salts is less elastic and mechanically weaker than 
ice from pure boiled water. In his researches on ice, 
H. T. Barnes passed chilled air through water, 
and then obtained a slushy ice lacking in solid 
structure. When Brown saturated water which 
had been boiled with air, the tubes. did.not burst 
more readily than tubes charged with unboiled 
water. The presence of a slight percentage of salts 
did not seem of any importance ; it is well known, 
of course, that the water freezes out of salt solutions, 
leaving a more concentrated mother liquor. 


RapiumM a Rays anpd Active HYDROGEN. 


Though a rays are known to decompose water 
and to ozonise oxygen, most attempts to utilise the 
rays for what is designated the “activation” of 
elements have so far failed. In the Physical Review 
of last June Drs. W. Duane and G. L. Wendt 
describe some successful experiments with hydrogen, 
however. Activation means the conversion or 
splitting up of the free hydrogen molecule into two 
atoms or some modification which is much more 
active than the original molecule. Great care is, 
of course, required in such researches. Duane and 
Wendt prepared their hydrogen by the electrolysis 
of diluted hydrochloric acid with the aid of platinum 
cathodes and anodes of pure amalgamated zinc, the 
latter binding the chlorine liberated as chloride. 
The hydrogen was passed through caustic potash, 
over red-hot platinised asbestos, and over lumps 
of potash and phosphoric anhydride to remove all 
traces of acid, water, chlorine, oxygen and carbon 
dioxide, also any arseniuretted hydrogen present ; 
it was found, however, that the hydrogen generated 
was not contaminated with arsenic even when the 
zinc was not free from this common impurity. 
When a bulb of 5 cub. cm. capacity, filled with the 
pure hydrogen, was exposed to the radiations from 
35 millicuries of emanation, a slight diminution of 
volume was observed in the mercury gauge joined 
to the bulb, the gauge being in communication on 
the other side with a bulb containing the same 
hydrogen, not radiated upon. This diminution 
would indicate, not a dissociation, but an association 
of hydrogen molecules, unless due to some effect 
of the rays on the mercury. In the further experi- 
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flowing through a bulb into a large tube containing 
flowers of sulphur. Ordinary hydrogen does not 
attack sulphur in the cold. The hydrogen exposed 
to the a rays did indicate some formation of HS 
after five or six hours ; the quantity was very small, 
however, less than one milligramme. The active 
hydrogen, moreover, was very unstable ; when more 
than one minute intervened between the radiation 
and the contact with the sulphur, the chemical effect 
observed was very feeble or absent ; in check experi- 
ments no effect whatever was observed. When the 
hydrogen was sent through a long coil immersed 
in liquid air before radiation the effect was not 
impaired ; but when the cooling took place after 
the hydrogen had been radiated. upon, the activity 
was destroyed. This might be due to a condensation 
of the active hydrogen on the, inner walls of the 
glass coil, if not simply due to the fact that the time 
taken up by the flow through the coil favoured the 
return to the inactive state. Whether or not heat 
would destroy the activity could not be determined, 
as the heating to 600 deg. C. and subsequent cooling 
could not be accomplished within a sufficiently 
short time to avoid the decay just mentioned ; the 
recooling was necessary because at 200 deg. C. 
sulphur would be attacked by ordinary hydrogen. 
The active hydrogen had also other unusual 
properties. It attacked phosphorus and the grey 
powdered arsenic; but it did not form a hydride 
with bismuth, which would have been interesting, 
because a bismuth hydride (analogous to the 
hydrogen compounds with arsenic and phosphorus) 
is not yet known. With mercury the active 
hydrogen yielded a bright yellow compound ; it also 
reduced permanganate solution, but failed to reduce 
several organic colouring matters like indigo and 
carmine. The atomic mechanism of this activation 
is not yet understood. In many cases activation 
means dissociation of the molecule into atoms or 
ionisation. When the active hydrogen was directly 
passed through an electric field, however, in which 
a separation of the ions should have taken place, 
it remained unaltered. It would have been particu- 
larly instructive to ascertain whether any compound 
like the H, would be formed, the existence of which 
Sir J. J. Thomson assumes from his researches on 
X-ray analysis. 
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Geodetic Surveying. By Epwarp R. Cary, C.E,, 
Professor of Railroad ineering and Geodesy, 


Rensselaer Polytechnic Institute. ew York: John 
Wiley and Sons, Inc.; London, Chapman and Hall, 
Limited. [Price 10s. 6d. net.] 


Books on surveying, of which several have appeared 
of late, usually treat of small areas, in which the 
spherical figure of the earth is negligible, and the 
problems of geodesy involving more precise methods 
and requiring a knowledge of the geographic or 
geocentric positions of points on the earth’s surface 
do not occur. The author addresses here a more 
specialised class, and one which generally receives 
its training under skilled professional guidance. The 
instruments used are of a delicate and costly con- 
struction, such as are found only in the hands of 
trained observers. The methods for conducting 
such surveys, sanctioned by long experience after 
severe tests, are described in special treatises only 
to be unearthed and translated by experts, trained 
in the traditions of the service. Mr. Cary is 
familiar with the methods of the United States 
Coast and Geodetic Survey, has access to their 
recondite publications, and by exhibiting in detail 
the processes that have been evolved, accomplishes 
two useful purposes. He explains to his country- 
men the nature of the important work on which a 
Government Department, and one entailing a not 
inconsiderable expenditure, is employed and, also, 
by indicating the degree of accuracy that can be 
attained by the most judicious use of instruments, 
he may set a higher standard than usually obtains 
in commercial surveying. We should imagine that 
these were the objects of the author rather than to 
teach students the rigorous methods practised in the 
Coast Survey. 

The work of the department is extensive. It 
embraces the determination of the geographical 


ments the hydrogen was exposed to the rays while | position of stations by means of astronomical and 
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geodetic methods, hydrographic surveys along a 
coast that, including islands and indentations, has 
a length of not less than 100,000 miles, topographic 
surveys of a strip of land 3 or 4 miles wide through- 
out this same length, and the construction of a net- 
work of precise levels covering the area of the 
United States. There are other duties connected 
with the study of terrestrial magnetism and variation 
in the force of gravity, not less onerous and time- 
consuming, but since the methods involved or the 
results attained do not come before us in this 
volume, no further mention of these is needed. 

The United States Coast Survey has been in 
operation more than a century, and considering the 
time during which accurate globe measurement has 
been pursued both in Europe and America by every 
civilised government, it may surprise the lay mind 
to learn that any considerable portion of the earth’s 
surface remains unexplored. That far more remains 
to be achieved than has been already accomplished 
should convey a feeble notion of the labour involved 
in constructing an accurate map of a country or 
district, to say nothing of combining the many 
results made under various conditions into a 
systematic and coherent whole. Mr. Cary claims 
that the work of the United States Coast and 
Geodetic Survey furnishes the most valuable data 
for the determination of the figure of the earth 
that have been contributed by any one nation. 
Without more precise information we are not 
prepared to dispute this statement, but remembering 
what we have accomplished at home, in India, in 
Africa, and elsewhere, we think our own contribu- 
tion to the necessary work of investigation falls 
but little behind. But any pride that a nation 
is inclined to exhibit in its scientific activity in this 
matter -is severely chastened when confronted with 
a map of the world, that shows what has been 
achieved and what remains to be done. Naturally 
those portions that are inhabited by the most 
advanced nations have been most accurately sur- 
veyed, but at present even those portions do not 
amount to more than about one-seventh of the 
whole land surface, or are about equal in extent to 
that other portion which, on account of. sparseness 
of population or difficulty of access, remains entirely 
unsurveyed and unmapped. About one-twelfth of 
the globe is known with some completeness from 
fairly trustworthy surveys, not of the highest order 
of accuracy, and chiefly non-topographical, while 
finally the great mass of the earth’s land surface, 
about two-thirds of the whole, is only known from 
route traverses and sketches. There remains, there- 
fore, very much more work to be done, and judging 
from the rate of progress in the past, it is computed 
that 400. years would be required to complete the 
work with the care that is now bestowed on the best 
determinations. But as every year shows an 
accelerated rate of improvement, the outlook is not 
quite so bad as these figures imply. 

Mr.. Cary should have a large and attentive 
audience as he unfolds a scheme which is well 
adapted for accurate trigonometric surveying. But 
we are afraid that he will meet with very little atten- 
tion, because, as we have hinted, the professional 
classes have their own literature, and commercial 


circles will hardly welcome a work that aims at a, 


degree of accuracy demanding more time and a 
heavier expenditure than the methods in ordinary 
use. 


Neglect, however, does not necessarily imply a. 


want of merit, and though this may not be the 
up-to-date English text-book that is sorely needed, 
it goes.a long way towards supplying the want. 
Starting from a description of.the machinery and 
of the general principles employed in carrying out a 
reconnaisance survey, the author describes the 
measurement of a base line with the refinements 
necessary foraccuracy. We have been so accustomed 
to the measurement by chain, or perhaps the still less 
accurate method by tacheometric devices being re- 
commended as sufficient, that it is refreshing, as it is 
novel, to find a good account of lineal measurement 
based on the 50-m. invar tape. These tapes can be 
used with a rapidity and accuracy that should 
ensure them a more gencral use. They are approxi- 
mately 6.3 mm. wide, 0.5 mm. thick, and weigh 
25 grammes per metre, slightly heavier than steel. 
The tensile strength is only about one-half that of 





steel, calling for more care in use, especially as the 
elasticity is less. Small bends may be noticeable 
when the tape is not stretched, but under a pull of 
15 kg. those bends are so nearly eliminated that 
continued stretching does not affect the length 
of the tape. If these be regarded as drawbacks, 
they are amply outweighed by the reduction of the 
trouble due to change of temperature. An error 
of 2.5 deg. in temperature on the invar tape produces 
only the same error in the measurement as an error 
of 0.1 on the steel. An accuracy expressed in 
millionths of the length measured is not to be 
attained by simply reading off the tape, however 
constant its length, several corrections have to be 
made. These are satisfactorily explained. Ustally 
the tape is supported on stakes about 12 m. apart, 
giving to the curve between the es the form of 
a catenary, and require a correction for “sag” to 
reduce the measured length toa straightline. There 
will also be a correction for stretch, since the length 
will vary proportionately to the pull, and a “‘ grade” 
correction, a consequence of the supports of the 
tape not being in the same horizontal line owing 
to the irregular nature-of the surface over which 
the base line is run. 

These corrections are developed in considerable 
detail and the probable error is stated, but the 
method of working might be shown more clearly. 
A base of 13,191 m. has a probable error of 5.15 mm., 
corresponding to a precision of 1 in 2,561,000. The 
cost of measurement was 147 dols. per mile. In 
another case, in which the precision was not quite 
so high, the cost was 116 dols. per mile. With steel 
tapes the cost is from 20 to 30 per cent. higher. The 
saving is mainly due to the more rapid manner in 
which the work was effected, no loss being occasioned 
by bright sunny weather causing frequent changes 
in temperature. 

The measurement of horizontal angles, with the 

necessary corrections and final adjustments, or 
closing errors in polygons, is described with equal 
thoroughness, and should give a very good notion of 
the character of -work on an ordnance survey. This 
concludes the method of delineation of areas, and 
not inappropriately a chapter is introduced on 
projections and map-making, as severely practical 
as the preceding portions. 
+ The methods of observing differences of level are 
developed with the same care as in triangulation, 
the limitations in the different methods of levelling 
being clearly insisted upon, as are the circumstances 
under which each method may be adopted. In the 
measurement of vertical angles atmospheric refrac- 
tion is necessarily a troublesome subject that 
theoretically or practically leaves a certain amount 
of dissatisfaction. The value of the section on 
trigonometrical levelling is that it explains the 
methods that have been adopted by the Coast and 
Geodetic Survey. Its practical utility is demon- 
strated by the summing up, which we presume 
applies to a mountainous country, where angular 
levelling is best adapted and the cost of precise 
levelling becomes prohibitive. “The probable 
errors of the elevations found from reciprocal 
readings of the vertical angles vary from + 0.1 to 
+ 0.9 m., and for elevations of intersection stations 
the probable errors may be as large as +3 m. 
In precise levelling carried out with the dumpy 
level these probable errors are of course much 
reduced. In a single kilometre of completed 
levelling the average probable error amounts to 
+0.7mm. The probable error of a single kilometre 
of completed levelling derived from the adjustment 
of the level net is +0.67 mm. This is the evidence 
from the level net as a whole.” In this accurate 
work the average rate of progress is 69.5 miles of 
completed line per month, and the cost per mile is 
11.10 dols. Six thousand miles have been completed 
between 1907-12. 

If the observations procured at so much care and 
cost are to be used for the determination of the 
figure of the earth, it is necessary to connect the 
results of the triangulation with the longitude and 
latitude of stations on the earth’s surface. The 
determination of these co-ordinates .the author 
describes as more the work of an astronomer than 
of a surveyor, and banishes the procedure to an 
appendix. In accuracy, as in completeness of 
description, this portion falls below that of the body 
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of the book. It leaves the impression that while 
the author has been actively engaged in the practical 
work of surveying, he has not taken personal part 
in the astronomical observations. The adjustment 
of the transit circle might be rewritten with 
advantage. The Horrebow-Talcott method for find- 
ing the latitude is mentioned rather than described, 
and the real difficulties of determining the latitude 
with the accuracy needed for geodetic measurements 
are not seriously faced. Similarly the chapter on 
the Method of Least Squares exhibits the kind of 
fault which is sometimes described, but often 
unjustly, as amateurish. Nowhere are the severe 
methcds of professional work suggested, and this 
lack of thoroughness is the more remarkable, as some 
well-known American works provide an excellent 
example. But the book under notice is particularly 
welcome as indicating the existence of a school of 
geodesy in America, training men to combine an 
adequate knowledge of mathematics and physics 
with practical experience of observing work. In 
this country, apparently, we fail to appreciate the 
need of such combinations in the work of advanced 
education. 
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Dreseti. Encine Users’ Association.—-At the 
December meeting of the Diesel Engine Users’ Associa - 
tion, Mr. Geoffrey Porter, A.M.I.C.E., borough electrical 
engineer to the corporation of Worthing, was re- 
elected president for a second year. The hon. secretary 
made a general statement of the position of the associa- 
tion and of the work carried out during the year 1916. 
The total membership was 79, being an increase of 31 
Diesel engine users during the year. The total horse- 
power represented by the association had doubled 
during the year, being now 46,108 brake horse-power, as 
against 23,984 brake horse-power at the end of the 
previous year. The committee had put forward a 
suggestion that a clags of “‘subscribers”’ be admitted. 
A considerable amount of attention had been = during 
the year to the subject of the use of tar oils as fuel in 
Diesel engines. In view of the high — of imported 
fuel oil, and of possible shortage in the future consequent 
on the conditions brought about by the war, much 
stress had been laid on the importance of encouraging 
in every possible way the use of a home product as fuel 
As a result several members of the asgociation have 
already commenced to use tar oils in their Diesel engines, 
either with a pilot ignition *p ratus fitted to the engine 
or without, and a considerable amount of useful experi- 
ence has been obtained in the use of this class of fuel. 
Further trials were still being made with various methods 
of using tar oil. In reply to inquiries we may state that 
information and particulars concerning the association 
can be obtained from the hon. secretary, Mr. Percy Still, 





19, Cadogan-gardens, London, 8.W. 
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INDUSTRIAL NOTES. 


Tue Minister of Munitions, in the exercise of his | 
powers under Section 6 of the Munitions of War 
(Amendment) Act, has made and is issuing a new 
Order regulating the employment and remuneration | 
of women employed on munitions work eustomarily 
done by men. This Order amends and re-enacts the | 
Order commonly known as Circular L. 2. The effect | 
of the amendments is to guarantee to women employed | 
on the work of men other than skilled men 1. for a | 
week of 48 hours, with an additional 6d. for every hour | 
of which the normal working week exceeds 48 hours, 
and to permit of advances beyond these rates in the 
case of women a on semi-skilled, specially | 
responsible or specially laborious work. No alteration | 
has been made in the provisions of the original Circular 
regarding women who replace fully skilled men; but | 
a fresh Order on this subject will be made shortly. 





The Minister of Munitions, in exercise of the powers 
conferred upon him by the Defence of the Im 
(Consolidation) Act, 1914, the Defence of the Realm | 
(Amendment) No. 2 Act, 1915, the Defence of the Realm | 
(Consolidation) ulations, 1914, the Munitions of ' 
War Acts, 1915 and 1916, and all other powers there- 
unto enabling him hereby Orders as follows :— 

No person shall, until further notice, sell or supply 
any crane, whether steam, electric, hydraulic or hand- | 
driven, except under and in accordance with the terms | 
of a permit issued under the authority of the Minister 
of Munitions. 

The monthly report for December issued by the 
United Society of Boiler Makers and Iron and Steel 
Shipbuilders states that the balance at September 30 
was, in round figures, 452,5601.; that at June 30 was | 
431,9601., showing a net increase for the quarter of | 
20,6001. The total membership was over 75,000. 


| 





| 





The monthly report, dated December 8, of the | 
Steam Engine Makers’ Society shows the membership | 
to be 21,000 and the capital 190,000/. Only two | 
members were unemployed. 


The Ministry of Munitions are advised that appre- | 
hension exists amongst employers as to the effect of | 
the instruction of December 18 upon the output of | 
essential munitions of war, and that the semi-skilled | 
and unskilled men who alone are affected by this | 
direction are in some doubt as to their duty in the | 
circumstances thereby created. 

The Ministry therefore desire to emphasise the | 
general consideration which governed the issue of this 
instruction—the supply to the army of men fit for 
general service and under the age of 31 years. Under | 
the procedure arranged, no man debadged and de- 
certificated by the general instruction will be called 
to the colours except after consultation and by agree- 
ment with responsible officers of the Government 
Departments concerned. These officers will decide 
where substitutes are necessary, and the substitutes 
will be offered to employers so as to secure the least | 
possible disturbance in the output of munitions. 

Apprentices of military age who comply with the | 
provisions of the trade card scheme, and who are | 
classed on the register of their employers as semi- 
skilled, should be specially indicated on all returns 
made by employers. 

The Ministry of Munitions desire to urge upon all 
men affected by the general instruction of December 18 | 
that it is their imperative duty to remain at their 
present posts in munition works, and to continue to 
exert every possible effort to maintain and increase the 
output of munitions, unless and until they are called 
upon for any other form of national service. 

The editor of La Métallurgie, Paris, states that he 
has visited a large French works which has made the | 
manufacture of forgings one of its specialities. In this | 
works all the steam and compressed-air hammers are 
now operated by women. The foreman, on being 
questioned by him with reference to the results obtained 
by female labour in the forging shop, expressed his | 


complete satisfaction with the “female hammermen.” | 
They have a surer eye and are much more dexterous 
than the labourers who former'y did the same work. | 
There have been fewer accidents through lack of skill | 
and particularly fewer false strokes. 





According to the Board of Trade returns for 
November, a great deal of overtime has been worked | 
in all industries in order to make up for the shortage | 
of labour. In the pig and iron industry employment 
continued good, and was better than a year ago. 
Detailed returns showed that 289 furnaces were in 
blast at the end of November, compared with 287 a, 
month ago, and with 266 for the corresponding month | 
in 1915. Employment at iron and steel works con- 
tinued to be very good. The returns showed that | 
111,932 workpeople were employed. The aggregate 


‘suggest the action necessary to secure economies in 


| of war, taking into consideration matters affecting design, 


| of the above society was held on Thursday, December 14, 


| si by an exhibition o' 


number of shifts worked during the week ended] 


November 25, 1916, was 642,705, showing an increase 
of 9,365 (or 1.5 per cent.) over October, and of 34,710 
(or 5.7 per cent.) over a year ago. In the South Wales 
and Monmouthshire district the increase in the number 
of people employed was 0.4 per cent. over that of 
October, and 8.1 per cent. over that of November, 1915. 
The engineering trades continued to be extremely busy ; 
there being a scarcity of labour, a large amount of over- 
time was worked. Shipbuilding activity was maintained 
at a high pressure. In the tinplate trade the number of 
works open at the end of November was 83, or two 
more than a month ago. but five less than in November, 
1915, and the number of mills in operation was 347, or 
145 less than a year ago, of which 121 represented tin- 
plate mills. Although the number of works in 
operation showed an increase, the output of tinplates 
was less owing to short time being worked at many 
mills. 

The following figures illustrate the growth in the 
production of ammunition and guns in England since 
the war begun, taking 1 per week at the end of June, 
1915, as the unit for comparison :— 


. Average 
Average “tate 
Weekly pevpekly Week Week 
—_ Production ~ Ended Ended 
Ammunition. at the end ~—y 1, July 1. Nov. 25, 
of June, Fane’ go, | 1916. —«:1916. 
1915. une 30, 
1916. 
18-pdr. .. *- 1 6} 173 43 
rida Howitzers 
(4.5 in.) .. . 8 27 46 
edium Guns and 
Howitzers Ms 7h 344 66 
Heavy Howitzers 
(above 6-in.) .. 1 22 94 323 


With regard to guns, taking 100 as a basis for the 
number of guns manufactured during the first year of the 
war, the following table is obtained :— 





July 31, to 


First Second November 29, 
Guns Year. Year. 1916 

(four months). 
18-pdr. | 240 45 
4.5-in. aoe “s = 100 654 104 
Medium (60-pdr. and 6-in.) 100 1,848 1,200 
Heavy (over 6-in.) ie 1 623 363 


The manufacture of 18-pdr. guns has had to be 
slackened during the last period, the equipment of the 
British army in light field pieces being approximately 
complete. If the average monthly production of guns 
of all calibres be considered, a considerable development 
can be observed on comparing the results of the first 
year with those of the second period of 1916 :— 
Monthly Average 

for the First 

Year. 
100 
100 
100 


Production during 
the Five Weeks ended 
December 2, 1916. 
18-pdr. 138 
Medium ... 
Heavy 


4,100 
1,250 

The figures for the manufacture of the 4.5-in. gun are 
not included in this table, the reserve of pieces of 
this calibre being complete. 

The manufacture of machine guns, rifles, grenades, 
explosives, &c., has also increased rapidly in very great 
proportions. 





MATERIALS AND Economy ComMitTree.—The Minister 
of Munitions announces that the Metals and Materials 
Economy Committee recently appointed under the 
chairmanship of Mr. C. W. Fielding will “ consider and 


metals and materials as regards their use in munitions 


methods of purchase, stocks, import, distribution and 
control, with powers to take such evidence as may be 
necessary both from the Departments of the Ministry 
and from manufacturers.” 


Society or Giass TecHNOLOGy.—The second meeting 


at 6 p.m. in the University of Sheffield, the president 
(Mr. W. F. J. Wood, B.Sc.) taking the chair. Dr. H. 
Frank Heath, C.B., of the Advisory Committee of the 
Privy Council, addressed the meeting, pointing out the 
good services the society could render to the nation, 
and assuring it of the Government's interest and support. 
The remarkable developments that have taken place in 
the glass industry soe the last two years were empha- 

various types of glass, including 
(a) scientific ware, (6) optical glass, (c) artistic glass, 
(d) miscellaneous exhibits. Many firms and private 
individuals sent collections for exhibition, and it was 
— that in chemical ware and other scientific glass 
there was no necessity to depend on German production 
in the future. Beautiful specimens of artistic glass, both 
ancient and modern, were shown, whilst there were 
several interesting and instructive exhibits of glasses 
illustrating various phenomena met with in glass pro- 
duction. 
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RELATIVISTS. 
To tHe Epitor or ENGINEERING. 

Srr,—Now that Mr. Edwards knows that I am serious 
will he kindly try to be serious too ? 

The query “ propounded’’ by me was based on his 
statement in ENGINEERING of November 24, page 515, 
column 2, lines 8 to 10 :—‘* Let the line Oy represent 
the amount of energy or momentum E entering at W 
in the direction of WD’’; and, by way of explanation, 
we are now offered a quotation, with which Mr. Edwards 
does not agree, from our greatest authority on com- 
munications with the dead! But this is not a proper 
reply to my question ; so let me ask more plainly, does 
Mr. Edwards look upon energy as a separate entity that 
can. enter at W or anywhere else ? 

Heat is a mode of motion and, therefore, a form of 
energy ; but the temperature of any substance is not 
raised by heat entering into it. Motion is, as I pointed 
out in my first letter (August 25), merely the condition 
of a body whose position is changing relatively to other 
bodies ; and we cannot put motion into a body, though 
we may set it in motion. While in motion a body has 
energy, that is, capacity for performing work, as Rankine 
taught more than sixty years ago. Such energy cannot be 
transferred, though it may be exerted in doing werk, say, 
in setting other bodies in motion by which they acquire 
energy—not the energy of the body by which the work 
was performed, and so on ad infinitum. 

My object is not to quibble or to pose asa purist, but, 
to show that, by careless use of expressions, we may 
easily get into the way of mistaking words for things ; 
and I thank you, Sir, for assisting in my endeavour to 
make people more precise in their statements and clearer 
in their thinking. There is still far too much Relativity- 
Fog about ; and Mr. Edwards might help us, if only he 
would, to drive it away. 


Christmas Day, 1916. SEsamy. 





REFRACTORY MATERIALS.—A well-attended meeting of 
makers and users of firebricks and other refractory 
materials was held in the chemistry theatre of the 
University of Manchester, on Wednesday, December 13. 
Mr. A. Cliff, of Stamford, presided, and representatives 
from practically all the important manufacturing 
centres were present. The general opinion was that a 
technical society of some kind ought to be formed, 
which should emphasise the manufacturers’ side and 
develop close relations with the users in the various 
industries, so that all may work together in harmony 
for the common good. After some discussion it was 
arranged to form a special section of the Ceramic Society, 
which is largely concerned with refractory materials, 
and has long been established, with headquarters at 
Stoke-on-Trent. This new section is to work indepen- 
dently of the parent association, in regard to electing 
its own officers and managing its own meetings in 
the different centres. A provisional committee was 
appointed to meet at Newcastle-on-Tyne on Wednesday, 
December 20, in order to formulate a scheme for the 
election of officers, to consider what modifications of the 
rules of the Ceramic Society are necessary to meet the 
requirements of the special refractory section, and to 
appoint a place for the next general meeting of the 
section. At the Newcastle meeting it was arranged to 
hold the next general meeting of the section early in the 
coming year at Leeds, when Dr. J. W. Mellor, of Stoke- 
on-Trent, is to read a paper on “The Spalling of Mag- 
nesite Bricks.” 


CARBON TETRACHLORIDE INSTEAD OF OIL FOR ELECTRIC 
Switcues.—To replace the oil in electric switches by 
carbon tetrachloride was proposed by E. Peyrusson, of 
Paris, in 1908. But he did not do much more than 
“we the suggestion. Dr. Vogelsang, of the firm of 

oight and Haeffner, we see, from the Electrotechnische 
Zeitschrift of March 23, 1916, took up the problem of the 
technical suitability and utilisation of this scompound 
in 1911, and resumed his investigation in 1914 when 
oil became scarce. Carbon tetrachloride, it appears, 
has some undesirable properties. It is heavy, having 
@ specific gravity of 1.63, and is volatile, the boiling- 
point being 76.5 deg. C.; vessels charged with the 


chloride are heavy, therefore, and lose 1 mm. of 
liquid r day if not covered. Aluminum, silver 
and lead are hardly attacked by the compound; copper 


keeps fairly well in it, as long as the temperature 
remains below 45 deg. C. At higher temperatures copper 
is badly corroded. Tin and tinned metals are not 
corroded. Rubber, vulcanite and micanite are destroyed; 
mica and fibre are not attacked. As regards di- 
electric strength carbon tetrachloride is at least equal, 
if not superior, to oil, provided that high tension be 
not applied for intervels of more than a few seconds. 
When high tensions are maintained for minutes, eddies 
are set up in the liquid, and the insulation may fail. To 
avoid evaporation of the tetrachloride, a layer of glycerin 
may be poured on the surface ; the glycerin is a fairly 
good conductor, however, and as it adheres to the metal, 
when once in contact with it, short circuits, giving rise 
to heating and emission of smoke from the decomposed 
glycerin, may arise. The volatility of the tetrachloride is 
a drawback also for another reason. When a leak occurs 
in an oil switch, the escape of oil betrays itself; one 
tetrachloride box had run dry without anybody suspect - 
ing it. When sparks pass under the tetrachloride, the 
metals are corroded. Vogelsang, hence, would not recom - 
mend the use of carbon tetrachloride alone ; mixed with 
oil, e.g., | part of tetrachloride and 3 parts of oil, it will 
answer. Yet he would prefer some other substitute for 
oil. 








Dec. 29, 1916.] 
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THE PYRENE 


CONSTRUCTED BY 


FIRE EXTINGUISHER. 


THE PYRENE COMPANY, LIMITED, LONDON. 
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Tue Pyrene fire extinguisher is a pump and a reser- 
voir combined. The problem which faced the designer 
was so to construct it that it might be used by one person 
in all positions. If it had been intended for dealing 
with fires on the ground only the matter would have 
been simple enough, but a domestic and commercial 
fire-extinguishing appliance has often to be directed 
upwards to spurt its liquid on to blazing curtains and 
the like. At other times it needs to be held horizontally, 
and in every case the liquid runs to the lowest part of 
the reservoir, from which it must be drawn into the 
pump barrel. Clearly the suction valve must always 
be below the liquid, and as the reservoir is cylindrical 
and can be grasped at any part it needed very con- 
siderable inventive skill to meet the conditions 
without imposing any restrictions on the use of the 
extinguisher. 

A glance at our illustrations will reveal the method 
adopted. It will be seen that the nozzle is at the 
end of a tube or hollow rod, which acts as a stationary 
plunger, and is fixed at the end of the appliance 
remote from the handle ; the bottom end of the pump 
barrel can rotate around the rod at this end. At 
the other end a cap on the pump barrel can rotate 


clack valves are connected by a rod which slides end- 
ways when vertical or inclined, closing one of the clack 
valves and keeping it shut. The other remains per- 
manently open while the reservoir is maintained in the 
same position, the lower ball acting as the suction 
valve. The piston or bucket of the pump is not fixed 
to the piston rod, but is free to slide a short distance 
endways along a sleeve fixed to the rod. In this sleeve 
there are two ports at opposite sides, and these ports 
afford communication from the pump barrel to the 
interior of this hollow piston rod. The travel of the 


| piston on the sleeve is about three times the length 


of the ports, so that the ports are always open, except 
at the moment when the piston is travelling over the 
sleeve at the commencement of the stroke 
piston rod. 

Fig. 2 shows the extinguisher in a vertical position 
and the pump barrel empty. If the piston rod be now 
drawn up by the handle, liquid will flow from the 
reservoir past the lower ball valve into the pump barrel 
for the entire length of the stroke. When the stroke 
is reversed the rod and sleeve will move first, opening 
the ports below the piston and affording communication 
between the full pump barrel and the inside of the 
hollow piston rod. The piston will then descend, 


| forcing the liquid first into the hollow piston rod, and 


then through the hollow fixed plunger, which has a 
nozzle opening in the centre of the hemispherical 
end of the extinguisher. At the same time liquid 
will be drawn past the lower clack valve, which 
is open, up the valve tube and past the upper ball 


| valve, into the upper part of the pump barrel (Fig. 3). 


|seem to afford ample confirmation of their claims. 


around the hollow piston rod. At each end of the | 


pump barrel there is a valve-box containing a clack 
valve and a ball valve, the two valve-boxes being 
connected by a tube in which is a rod coupling the two 
clack valves together. These valves and valve-boxes, 
being on one side of the pump barrel, which is free to 
rotate, always tend to fall into the lowest position 
possible to them, as shown in Fig. 1. If the ex- 
tinguisher be nearly vertical, as in Figs. 2 to 4, gravity 
has no effect on the valve-boxes, but at any moderate 
inclination from the vertical, as well as in the horizontal 
position, the pump barrel rotates until one or both of 
the valve-boxes are drowned. 

Of course, only the suction which is under the liquid 
must be in use at a time, and for this reason the two 


At the next up-stroke of the piston the liquid in the 
upper part of the barrel goes through the sleeve, the 
hollow piston rod and the hollow plunger to the nozzle, 
and thus there is a delivery both on the in and out 
strokes. 

The circle of operations just described is for the 
extinguisher in a vertical position, as shown in Figs. 
2 to 4. If it were horizontal, as in Fig. 1, both clack 
valves would be under the liquid and might possibly 
be open, and then each side of the piston would 
draw through the corresponding clack valve. If the 
pump were inverted to deliver towards the ceiling, 
then the upper clack valve would be closed, and the 
suction at the nozzle end would draw through the 
valve tube. The extinguisher is filled through the cap 
at the upper end, and in this cap there is a valve such 
as is used on bicycle tyres to allow air to enter as the 
liquid is ejected. This liquid, of which there is one quart, 
is stated to be neither acid nor alkaline, so that it will 
not attack either the apparatus itself or any object 
on to which it may be thrown. It does not contain 
water, and is a non-conductor of electricity, so that 
it can be directed on to a “short,” a very valuable 
feature in electric supply works. Further, it will 
not freeze. 

As the nature of the liquid is kept secret we can 
only reproduce the information given us by the makers, 
but very numerous public tests which have been made 
As 
to the mechanism, our readers will be able to see for 


|themselves with what ingenuity each point has been 


thought out, and how extremely handy is the appliance. 
Of course, handiness and capacity are somewhat 
antagonistic and cannot be combined to any great 
extent. The makers have considered that as every 
fire is very small at the beginning it is of far more 
importance that an extinguisher should be easy to 
operate and that its jet should be under complete 
control, than that it should contain a great quantity 
and weight of chemical. Capacity can be attained by 
providing a number of extinguishers. Large orders 
have been received from the Admiralty and other 
Government departments by the makers, the Pyrene 
Company, Limited, 19, Great Queen-street, London. 


of the | effecting a smooth and gradual change of speed over the 








VARIABLE-SPEED GEARS FOR MOTOR 
ROAD VEHICLES.* 
By Roserr E, Puirirs, Member, of London. 
(Concluded from page 627.) 

Epicyclic Gear.—After the sliding type of shaft-to- 
shaft gear, the —— gear has found most favour, and 
while this type of change-speed gearing has been success- 
fully employed in some motor road vehicles for many 
years, its application can only be considered as limited 
when compared with the sliding type of gear. While 
popular prejudice, which is always in favour of the thing 
which is known and understood, may account for its lack 
of adoption, it cannot be overlooked that as compared 
with the sliding type of gear its cost of manufacture, by 
reason of the necessity for a high standard of workman- 
ship, is high, the number of its parts is comparatively 
large, it is difficult to obtain a useful ratio of speed- 
when three forward speeds are required without coms 
plication, and it ale te adjustment at intervals. 
Against these drawbacks it has several advantages over 
the sliding type of gear. For instance, it is practically 
silent on all speeds, it is less liable to break down or to be 
damaged through careless handling, and it is not subject 
to as much wear and tear. It will be seen, therefore, 
that while the disadvantages are nearly all matters for 
the manufacturer, the advantages are all on the side of 
the user. The best known gear of this type, giving three 
forward speeds and a reverse, is the Lanchester, Fig. 12 
(Appendix, page 653), which has been used continuously 
and to the exclusion of all other types of gear in the 
Lanchester cars since 1900. 

The Ford car may also be cited as an automobile in 
which the epicyclic type of change-speed gear is ex- 
clusively used, and in this case the increased cost of 

roduction of this type of gear certainly has not been a 
bar to its use, as the total cost of production of this car 
is known to be well below that of any other car of similar 
power and capacity, while its selling price has become 
abyword. It must, however, be borne in mind that the 
gear fitted to the Ford car only provides two forward 
8 8 


Nothing is more fascinating than the possibility of 





whole desired range, whereby the prime mover can 
always be kept running at its most effective speed. 
The exceedingly flexible petrol internal combustion 
engine of to-day has eliminated much of the need that 
once existed for a gradual and infinitely variable change- 
speed gear, but the advantages of such a mechanism 
seem so apparent that much ingenuity has been exercised 
in the attainment of it. 

Variable-speed Mechanisms.—The various mechanisms 
for obtaining a gradual and infinitely variable speed may 
be classified as follows :— 

1. A mechanical system in which expanding pulleys 
and belts are used, 

2. A mechanical system in which the drive is by 
fractional contact, 

3. A mechanical system in which the drive is on the 
feed-gear principle, 

4. An hydraulic system, and 

5. An electric system in which current generated by a 
dynamo driven by an engine is employed, either wholly 
or partially, as the transmitting oe od between the 
engine and the road wheels. 

Belt Gearing.—Belt gearing is now only used on light 
cars of the so-called cycle type, and expanding pulleys 
are successfully employed to vary the speed ratio. These 
are almost invariably of the double-cone type, so that 
the belt used with them has the shape of an inverted 
truncated cone, which gives the belt a better grip on the 
pulleys. In some cases two such pulleys are employed, 
so coupled together that as one is expanded the other is 
contracted, while in other cases one expanding pulley 
is employed, the slack being taken by a spring-controlled 
jockey pulley. In all these systems belts are employed, 
as an expanding pulley capable of running with a chain 
is not yet a commercial proposition. 

Friction Gearing.—A common form of frictional drive 
mechanism (Fig. 17, Appendix, page 653) consists of two 
friction discs arranged at right angles to one another, 
so that the periphery of one engages the face of the other, 
the relative — of the axis of one and the path of 
rotation of the other being capable of being varied, An 
interesting modification of this type of gearing is the 
Cowey (Figs. 18 and 19, Appendix, page 653) in which 
see driving and driven discs engage one another face to 
ace. 

Feed-Motion Gearing.—The most common form of 
variable-speed gear working on the feed-gear principle 
is one in which reciprocating pawls operate ratchet 
wheels, provision being made whereby the angle through 
which the pawls quavel con be varied. This type of gear 
has not obtained any hold in automobile construction, 
due probably to the large number of working parts and 
the high speed at which the reciprocating parts must 
work if the size of the gear is to be kept within reasonable 
limits. The great defect, however, of this t of gear 
is that when the engine speed is slow, and especially 
when the torque is heavy, the driving motion is apt to 
become jerky. Several gears—for instance, the Newman 
and the Barber—have passed through the experimental 
stage with apparent success, but the fact remains that 
they have not been successfully used commercially. 

Hydraulic Transmission.—In hydraulic transmission 
there are two essential elements, a pump (driven by the 
prime mover) by which the working fluid is put and trans- 
mitted under pressure, and an hydraulic motor (by which 
motion is transmitted to the road wheels of the vehicle) 





* Paper read before the Institution of Mechanical 
Engineers on Friday, December 15, 1916. 
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driven by the feng These two elements are suitably 
connected, so that by varying the output of the pum 
per revolution the power imparted to the road whee 
can be varied as desired, as if the of the engine 
is kept constant the effect of lowering the volume of 
liquid pumped is to increase its pressure in the same 
ratio. ; 

The advantages claimed for bydraulic transmission 
are: (1) That as all the mechanism is enclosed, and 
works in oil under pressure, friction is reduced to a 
minimum, and damage is practically impossible ; (2) that 
a change of speed can be effected without any jar or 
strain on the prime mover; (3) that it is extremely 
smooth and comparatively quiet in running; (4) that 


in changing gear there is no necessity to disconnect the | several years. In the London service alone these omni- 
prime mover; (5) that the gear can be adjusted to the buses have run over 6,000,000 miles at an estimated cost 


constantly varying requirements of the prime mover 
without checking the momentum of the vehicle, and, 
finally, that it is simple in action, durable, and economical 
in working. 

The various types of hydraulic transmissions that have 
been introduced only differ from one another in the type 
of pump and motor employed and in various details of 
construction and control, and two of them are described 
in the Appendix, namely the earliest (the Hall, Fig. 20, 
page 654), and the latest (the Compayne, Figs. 21 to 27, 
page 654), which is associated with the name of Dr. 

ele-Shaw. The practical advantages of the Hele- 
Shaw system are that the pump has a uniform and steady 
discharge under all pressures; that sliding friction is 
reduced to a minimum, whereby the total efficiency of 
the pump is materially increased; that the rotating 
parts of Both pump and motor are perfectly balanced ; 
that there is no end-thrust in either the pump or the 
motor, owing to all the forces being in the plane of 
rotation ; that all the parts are simple, and those that 
require any great degree of accuracy are cylindrical ; 
that there is a minimum of wear on any of the parts ; 
that although high pressures are employed no packing 
glands are required; that owing to the rotary form 
of the valve the slip of oil past the valves is reduced to a 
minimum because the oil pressure does not tend to open 
the valve, and that the inertia forces in both pump and 
motor are perfectly balanced. It is claimed that a long 
series of tests of a pump running at 1,000 r.p.m. show an 
efficiency of 73 per cent. at quarter stroke, of 80 per cent. 
at half stroke, and an overall efficiency of 90 per cent. at 
full stroke. The mechanical efficiency of the motor is put 
at 95 per cent., and this efficiency is stated to be 
largely due to the fact that the motor works at a con- 
siderably slower speed than the pump. The combined 
efficiency of the whole system from engine to road wheels, 
including the loss in the conducting pipes due to the 
viscosity of the oil, as shown by taal. averages over 
70 per cent. at all speeds between 5 and 15 miles per 
hour. The efficiency at 8 miles per hour being 76 per 
cent. and at 12 miles an hour 72 per cent. 

Electric Transmission.—Electric systems, or, as they 
are more properly designated, petrol-electric systems, 
owing to the prime movers employed being of the 
internal combustion type, may be conveniently divided 
into four groups :— 

1. In which the surplus power of the engine is stored 
in the form of electric energy in a battery of accumulators 
and is given out when required to augment the power 
of the engine, of which the Pieper or Auto-Mixte may be 
taken as an example. 

2. In which the entire power of the engine is converted 
into electrical energy, which is absorbed continuously 
by an electric motor driving the road wheels of the 
vehicle, of which the Stevens may be taken as an example. 

3. In which electric energy is employed to start and 
accelerate the vehicle, after which the drive from the 
engine to the road wheels is transmitted through a 
magnetic clutch, of which the Germain may be taken as 
an example. 

4. In which the electric energy is wholly or partially 
employed to start and accelerate the vehicle, after which 
the electric drive is cut out and the power is transmitted 
from the road wheels mechanically, of which the Thomas 
may be taken as an example. 

Details of these four examples are given in the 
Appendix. Many more or less divergent forms and 
combinations of these systems have been adopted by 
various investigators, but they only differ in details of 
construction and arrangement. 

Considerable divergence of opinion exists as to which 
of these petrol-electric systems is the best, and although 
it may well be argued that each is best adapted for a 
particular class of work, there is no gainsaying the fact 
that the second system is the only one which has been 
used on a commercial scale for any considerable length 
of time. Dealing, however, with these systems in their 
numerical order, the points in favour of the first 
system are that the surplus power of the engine is being 
continuously stored in the form of electric energy which 
is available for use when the power of the engine requires 
to be augmented, and tha: the engine and dynamo run 
at a constant speed, which enables the former to be run 
to the best advantage and enables the latter to produce 
& current of suitable voltage to charge the accumulators 
at the proper rate. 

The points in favour of the second system are, first, 
its simplicity, as the whole of the power of the engine 
is converted into electrical energy, which is transmitted 
direct to the motor driving the road wheels ; secondly, 
the small number of its parts; and thirdly, as the speed 
of the engine is independent of that of the vehicle it can 
be run at the speed at which it gives its maximum 
power and efficiency. It is claimed for the Stevens 
transmission that the overall commercial efficiency 
running in normal omnibus service is 79 per cent., and 
that this efficiency arises chiefly from the great economy 
both in petrol consumption and in general upkeep, 


The factors which make for economy in petrol consump- 
tion are the slow speed of the engine as compared with 
the speed of the transmission shaft, and the ability of 
the vehicle to free-wheel, é.e., run without propulsion, 
for a considerable part of its running time; while the 
factors which make for economy in upkeep are: (1) 
the simplicity of the transmission, in which no gear- 
wheels, no clutches, and no battery are employed; (2) 
the absence of transmission stresses due to the elasticity 
of the electrical drive; (3) the absence of clutching 
and de-clutching as obtains in mechanical gearing ; 
and (4) the non-breaking of any electrical circuits during 





driving. This system has been used in the Tilling- 
Stevens omnibuses and other public service vehicles for 


| of 7.132d. per mile ; while in the running of over 3,000,000 
| miles on solid rubber tyres in the London service of 
onmibuses an average of 20,148 miles per tyre has been 
obtained. 

The advantages claimed for the third system as com- 
pared with the first or second systems are, first, that 
when the load is within the capability of the engine the 
drive between the engine and the road wheels is prac- 
tically, though not absolutely, mechanical, at which 
time the electrical losses are reduced to a minimum; and, 
secondly, that the mechanism can be used for braking 
por. Against these, however, is the serious draw- 

ck that mechanical means has to be employed for 
the reverse, in addition to which the double commutator 
adds to the complication of the control. It is also 
claimed for this system that as the electrical equipment 
|is used solely, or mainly, for starting and accelerating, 
| the equipment can be made comparatively smaller, 
|lighter and cheaper; but this would seem to be a 
| fallacy, as the output of the electrical equipment cannot | 
| be confined to starting and accelerating duties only, for | 

the simple reason that occasions must arise when more | 
power than can be obtained on the direct drive will be 
called for, thus making it necessary to use the electric ; 
transmission. As this is the most severe duty that the 
electrical equipment can be called upon to perform, it 
must be of such proportions as will propel the vehicle 
during the whole working period without over-heating 
if trouble is to be avoided, | 

As regards the fourth system, this is considered more | 
economical than a direct electrical transmission, but | 
against this must be set off the complications which arise 
from the introduction of the planetary gear and the 
clutches. The Thomas transmission has undergone two 
trials under the auspices of the Royal Automobile Club. 
The first trial was a with 36 h.p. Leyland lorry over a 
distance of 2,008 miles, the running being continuous 
day and night. The weight of the lorry unladen was 
4.502 tons, and the weight of the load, including pas- 
sengers, 3.181 tons, making a total of 7.683 tons. The 
running speed was not to exceed 12 miles per hour, and 
averaged (running time only) 10.47 miles per hour ; the | 
fuel consumption worked out at 7.555 miles per gallon, | 
giving 58.046 tons-mile per gallon calculated on the gross 
weight and 24.030 miles per gallon calculated on the net 
load. During the trial no work was done upon the 
transmission with the exception of lubrication, for which 
54 oz. of oil were used, and at the end of the trial the 
whole of the transmission, with the exception that the 
teeth of the double helical planetary wheels were some- 
what worn, and two brushes, four sparking tips, and 
one brush contact point were sufficiently burnt to require 
renewing, was in good condition. The second trial was 
with a 12-16 h.p. Delahaye car from London to Edin- 
burgh and back, in which test the fuel consumption 
was approximately 35 miles to the gallon, giving 67.9 
ton-miles per gallon. An omnibus fitted with this trans- 
mission and running in a regular service in London has 
given from 104-11 miles per gallon of fuel. It would 
therefore seem that the claim that this system is more | 
economical than the direct electrical system is well | 
founded. 

Petrol-electric systems are without doubt handicapped | 
as compared with the sliding type of change-speed gears 
—at all events for use in pleasure and light commercial | 
vehicles—first, on account of excessive weight, and, 
secondly, on account of lack of power of rapid accelera- 
tion. As regards weight, it does not appear possible to 
make this compare favourably with the mechanical types | 
of variable gearing without seriously risking its efficiency | 
and even breakdown under severe duty. | 

With respect to acceleration, it must be borne in mind 
that sudden acceleration of the engine—which in a purely 
mechanical transmission is at once transmitted to the road 
wheels—only results, in a petrol-electric system, in an 
increased generation of electricity in the dynamo, which is 
followed later by increased speed of the electric motor as 
the magnetic flux is built up in the generator, and there- 
fore an appreciable time elapses before the current has had 
time to make its influence felt at the road wheels. For 
heavy commercial work neither the increased weight 
many sluggishness in acceleration is a matter of much 
serious moment, and the latter defect may even be a 
blessing in disguise, as it affords a means of cushioning 
any shocks that may be set up in the transmission system 
by unskilful or careless driving. As petrol-electric 
systems allow of maximum acceleration without sub- 
jecting any part of the vehicle to undue strain, they 
have, as compared with mechanical gears, the great 
advantage that they place the most incompetent driver 
on a par with the most experienced and careful driver 
using a mechanical gear, and it is questionable whether 
—at all events for commercial work—the inability to 
accelerate rapidly is not more than compensated for by 
the saving in wear and tear arising from absence of 

hocks and undue strain. 

Comparing petrol-electric transmission with hydraulic 




















transmission, there does not seem to be much between 





them on the score of being noiseless, of not being affected 
by the distortion of the frame of the vehicle, and of giving 
a smooth acceleration and retardation. Theoretically, 
each seems to be an ideal transmission for motor road 
vehicles, and if this paper serves no other purpose it 
should at all events produce a discussion amongst the 
upholders of these two systems as to their relative 
merits, and it is not difficult to forecast that the up- 
holders of these two systems will not be allowed to have 
it all their own way by the upholders of the sliding and 
epicyclic ee of wheel gearing. 

Neither the total losses on transmission nor the losses 
through the variable-speed gear alone under road 
conditions are accurately known, and will not be until 
some means is devised by which the actual power given 
out by the engine at any moment under and during 
running conditions can be accurately ascertained. From 
hill-climbing trials of cars whose maximum engine power 
is known the total losses in transmission have been 
estimated to vary from 20 to 50 per cent. 

The author desires to express his thanks to Mr. A. J. 
Boult; Mr. Granville E. Bradshaw, of the A.B.C. 
Motors, Limited ; Mr. F. Leigh Martineau, of Compayne 
Company, Limited; The Coventry Chain Company, 
Limited ; The Cowey Engineering Company, Limited ; 
Commercial Cars, Limited; The Daimler Company, 
Limited; The Lanchester Motor Company, Limited ; 
The Scottish Commercial Cars Company, Limited ; 
Tilling-Stevens, Limited ; and The Thomas Transmission 
Company, Limited, for the information which they have 
so kindly given him. 


APPENDIX. 
(Concluded from page 629.) 


Humphris Gear.—A gear similar to the Sizaire-Naudin is 
the Humphris gear, which consists of a pinion—having 
hemispherical teeth—mounted on the end of the propeller 
shaft which gears with one or other of a series of counter- 
sunk holes or hemispherical recesses in the face of a disc 
mounted on the differential gear-box of the axle to be 
driven. Each of the concentric rows of holes or recesses 
represents a different gear ratio, the slowest speed being 
obtained when the pinion on the propeller shaft is in 
engagement with the outer row of holes or recesses in the 
driving disc, and the highest gear when the pinion is in 
engagement with the innermost row of holes or recesses. 
The end of the propeller shaft is so mounted that it can 
be moved transversely within certain limits, for the 
purpose of bringing the pinion in and out of engagement 
with the driving disc. To change the gear the end of the 
propeller shaft is swung over to disengage the pinion, 
after which the pinion is moved longitudinally on its 
shaft to bring it into position to engage the particular 
row of holes or recesses in the driving disc which will give 
the desired speed. The propeller shaft is then swung 
back to bring the pinion into engagement with the disc. 
It is claimed for this gear that there is no side thrust 
and that it has an efficiency of 85 per cent. 

Lanchester Gear.—In this gear, Fig. 12, there are three 
epicyclic trains, the sun wheel, planet wheels and 
annulus of which are denoted by A, BandC; D, EandF, 
and G, H and J respectively, the first train giving the 
first or lowest speed, the second—in combination with 
the first—the second speed, and the third the reverse. 
The third or highest speed is obtained by locking the 
gears together by the action of a clutch which, as shown, 
is of the multiplate type. The essential feature of this 
gear is the compounding of two trains to produce the 


|second or intermediate speed, the interaction being 


obtained from the driven element. The sun wheels A 
and G of the first and third trains respectively are fixed 
on the driving shaft V, which is a continuation of the 
crankshaft of the engine. The driving shaft also carries 
the inner or male parts of the friction clutch, the female 
or outer parts of such clutch being carried by a casing U, 
which is in permanent couple with the driven shaft W. 
Coupled with the casing U is a sleeve K, which is loosely 
mounted on the driving shaft V and carries a carrier L 
for the planet pinions B of the first train, this carrier, 
therefore, being in permanent direct couple with the 
driven shaft. The annulus C of this train is carried by a 
sleeve N, which is loosely mounted on the sleeve K and 
carries a brake drum M. The sun wheel D of the second 
train is fixed on the boss of a disc O, which is loosely 
mounted on the sleeve N and carries a brake drum P. 
The planet wheels E of the second train are carried by a 
carrier Q, which is fixed to the sleeve N, and therefore 
in permanent direct couple with the annulus C of the 
first train. The annulus F of the second train is carried 
by a disc T, which is fixed on the sleeve K, and is there- 
fore in permanent direct couple both with the carrier L of 
the first train and also with the driven shaft through 
casing U of the clutch, the couple between the sleeve K 
and the casing U being by means of a dog-key carried 
by the boss of the disc T and engaging a recess in the 
boss of the inner flange of the casing U. The planet 
wheels H of the third train are carried by a carrier R, 
which is loosely mounted on the driving shaft V and 
carries a brake drum §, and the annulus J of this train 
is mounted on a disc J1, which is fixed to the carrier L 
of the first train, and is therefore in permanent direct 
couple with the driven shaft. It will be seen that the 
sun wheel A, the sun wheel G, and the inner or male part 
of the clutch are all coupled to the driving shaft, and 
therefore revolve at the same speed. Also that the outer 
or female part of the clutch and the sleeve K, and there- 
fore the pinion carrier L, are coupled to the driven shait. 

To obtain the lowest s , the drum M is held 
stationary, and as the sun wheel A is driven by the engine 
the carrier L, and with it the pinions B, are caused to 
rotate as a whole in the same direction as the sun wheel, 
but at a lower speed. This is the ordinary form o! 
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epicyclic! gear, and is shown diagrammatically in Figs. | so as to provide a neutral point in which motion is not 
13 and 14, the former showing the gear in action and |imparted to the driven disc. The driving contact 
the latter running idle. | between the two discs is broken by drawing the driving 
To obtain the second speed both the train A, B and C | disc A back out of engagement with the driven disc B, 
and the train D, E and F are employed. The combined | which is usually effected by means of a foot-pedal 
action of these two trains can best be followed by bearing | operating similarly to a clutch pedal, and the position of 
in mind that the end to be attained is a speed inter- the one disc in relation to the other is varied and deter- 
mediate between the highest speed, which is obtained | mined by means of a hand lever working over a notched 
by locking all the elements of the epicyclic trains together | bar or quadrant and in couple with the sliding driven 
by means of the clutch, and the lowest speed, which is | disc B through the bell-crank lever C and a sliding 
obtained as before described. This is effected by causing | element D, which carries a fork E that engages a groove 
the carrier L of the first train to move faster, which end | in the boss of the sliding disc. 
is attained by causing the pe carrier Q of the second Cowey Friction Gear.—In this gear, Figs. 18 and 19, 
train, which is coupled to the annulus C of the first train, | the driving and the driven discs engage one another face 
to revolve in the same direction as the carrier L by holding | to face. The former shows the disposition of the parts 
the sun wheel D of the second train stationary by means | when the engine is driving the transmission shaft at its 
of the drum P. This causes the carrier Q, and with it | highest apaek, ond the latter the disposition of the parts 
the annulus C, to rotate in the same direction as the | when the engine is driving the transmission shaft at a 
sun wheel A, which thus augments the speed imparted | reduced speed. Between the rear face of the disc A 
to the carrier L, and therefore the speed imparted to the | mounted on the crankshaft V of the engine and a disc B 
driven shaft. The action of this compound gear is | mounted on the driven shaft W is an intermediate disc C. 
shown diagrammatically in Fig. 16, the elements D/| The rear face of the dise A is coned, and both the disc B 
and F being enlarged to allow them to be shown con-| and the intermediate disc C are dish-shaped, the former 
centric with but clear of the elements A, B and C. | being faced on one side and the latter on both sides with 
To_obtain the highest speed—a direct drive—the clutch | a suitable friction material such as “‘Feredo.”’ The 











Fig. 72. LANCHESTER GEAR. 
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Fig./7 DIAGRAM OF COMMON FORM OF 
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is brought into action, which locks all the parts of the gear } 
together, so that they revolve en masse. At all the other Zz 
speeds the clutch is out of action. | a 
To obtain the reverse the drum S to which the planet (1938.m) 
carrier R is fixed is held stationary, so that the annulus J, 
and with it the carrier L, and therefore the driven shaft, | disc B is carried by the driven shaft W, the front part of 
will be rotated in a reverse and opposite direction to the | which is mounted in ow in a housing D and is 
driving shaft by the action of the intermediate pinions H. | hollow to receive the shaft E which carries the inter- 
The action of this gear is shown diagrammatically in| mediate disc C. The rear end of the driven shaft W is 
Fig. 15. | coupled to the propeller shaft Z by the usual universal 
Common Form of Friction Gear—In this gear, Fig. 17,| coupling. The i oo D is mounted to slide on a frame 
the driving dise A is mounted on a shaft V, which is|F (which consists of a pair of transversely-arranged 
in couple with the crankshaft of the engine, and the | superimposed bars), which is pivoted at one end to one of | 
driven disc B is mounted on a shaft W, which is arranged | the side members Y of the frame of the chassis and is 
at right angles to the axis of the driving shaft V and is | adapted at the other end to slide in or on a suitable 
in couple with the driving road wheels by means of chain | guide G carried by the other member Y of the frame. 
and sprocket wheel or other gearing. The driven disc B | | awl are provided both for operating the frame F for 
18 SO mounted to slide on its shaft that it can be moved | the purpose of pulling the driven disc B out of engage- 
across the face of the driving dise A, and thus by engaging | ment with the intermediate disc C so as to disengage 
the disc at any desired position between its centre and | the driving couple, and to move the housing D carrying 
its periphery enable any desired speed ratio to be obtained. | the driven and intermediate discs and their shafts laterally 
Provision is made for drawing tho dxiving disc A out of | in relation to the disc A, so as to cause the intermediate 
engagement with the driven disc B before it is moved | disc C to engage the face of the disc at a different part 
transversely to alter the gear ratio, the driving disc A | of its surface. : 
being kept up to its work—that is, in frictional driving| It will be seen that when the axes of the driving shaft 
contact with the disc B—by means of suitably arranged and of the driven shaft, and therefore of the dise A and 














Spring pressure. the intermediate and driven discs C and B, are co-axial, 
The reverse is obtained by bringing the driven disc B | the apparatus is simply a direct-driving clutch, and that | 

over to the other side of the driving disc A, and it is usual | to obtain the lower s and the reverse it is only | 

in this form of gear to recess the driving disc in the centre | necessary to move the discs B and C across the face of the | 


disc A so that the rim of the intermediate disc C will 
en. with a portion of the surface of the driving dise 
which is nearer to its centre, and obviously the nearer 
the driven disc is moved towards the centre of the drivin 
disc the ter is the effective speed reduction. 
the rim of the intermediate disc C is moved beyond the 
centre of the driving disc the direction of rotation of the 
driven shaft is changed, which gives the reverse drive. 
The housing D carrying the intermediate and driven 
discs CO and B is coupled to the clutch pedal, so that it 
can be drawn backwards sufficiently to disconnect the 
engine from the discs by depressing the pedal, a suitable. 
spring being employed to return the housing and a 
the discs up to their work when pressure on the clute 
pedal is removed. Within the housing D at the rear 
end of the shaft E carrying the intermediate dise C is 
a helical spring, which operates between the end of the 
shaft and the end of the hollow part of the driven shaft W. 
This spring, when the housing D is drawn back, separates 
the intermediate disc C from the driven disc, so that when 
the clutch pedal is depressed not only is the intermediate 
disc separated from the driving disc but also from the 
driven disc, so that there is no rubbing friction whatever 
between these parts. The effect of the use of the inter- 
mediate disc is to provide a complete annular clutch, 


Fig.13 to 16. DIAGRAMS OF LANCHESTER GEAR 














DIAGRAMS OF COWEY FRICTION GEAR 
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which renders wear a negligible quantity. In this gear all 
the drives are direct, so that loss in transmission is 
reduced to a minimum and at all speeds is silent. Further, 
as any gear and the reverse can be easily and rapidly 
engaged at any engine or car speed a valuable emergency 
brake is ee 

Hall Hydraulic Gear.—In the Hall transmission, 
Fig. 20, three radially-arranged pumps A are employed, 
the plungers Al of which are operated through connecting - 
rods by a common crank B on the shaft V, which is 
driven by the prime mover. Three radiall 
motors C are also employed, the pistons Cl of which are 
operated through connecting by a crank D on a 
non-rotating shaft E, which is arran eccentrically in 
relation to the driving shaft V. Both the pumps A and 
the motors C are carried in a common casing F, which is 
free to rotate about the axis of the driving shaft V 
and is —_ to the driving road wheels through suitable 
gearing. e cylinders of each —_ of pumps and motors 
are connected by ports controlled by valves G and H, 
the valves G of the pumps being operated by an eccen- 
tric J on the driving shaft V, and the valves H of the 
motors by an eccentric K, which is loosely mounted on and 
in relation to the driving shaft V and is provided with 
means whereby it can be rotated through a given arc. 
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The shaft E, although non-rotating, is capable of a|as in the construction illustrated, the ‘capacity of the | 
t of rotati th 





limited gh the worm L and| motor cylinders is four times that of the pump cylinders, 
the worm wheel M—in order to adjust the eccentricity | when the crank of the motors is in the position to impart 
of the crank K. The shaft E semis the crank D is | the greatest amount of movement to the pistons of the 
carried in an eccentric bush or bearing N, the eccentricity | motors it will take four strokes of the plungers of the 
of which is equal to the throw of the crank D, so that | pumps to fill the cylinders of the motors with oil, and 
when the crank is turned so that its greatest throw consequently the ft V will have rotated four times 
coincides with the greatest eccentricity of the’ bush or during the time the pumps have by filling the motors 
bearing N the crank will be concentric with the shaft V | caused the casing F to rotate once, but as in normal 
and will then act merely as a fixed axle and impart no | working shaft V and the casing F rotated in the same 
movement to the pistons Cl of the motors C as the | direction one revolution of the pump shaft is lost for 
casing F rotates. The eccentric K on the driving| each revolution of the casing, so that the shaft V is 
shaft V, which operates the valves H of the motors, has | geared down in relation to the casing F in proportion of 
an extension O which is toothed internally and engages 5to1. As before stated, when the crank D is concentric 
a spur pinion P carried on a shaft Q, which passes | with the shaft V there is no movement of the pistons 
centrally through a hole in the shaft E. The shaft Q | of the motors, and consequently the whole apparatus is 


Fig. 2. DIAGRAM OF HALL HYDRAULIC GEAR. 
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sleeve being 2 to a shaft S which is driven by the 
prime mover. The pistons C carry gu m pins D, 
which pass through slots in the cylinders and engage 
| with slipper pieces E which fit in two opposed grooves 
in a drum F, which is mounted in ball bearings to rotate 
|in a housing G. The grooves in the drum F form paths 
|for the gudgeon pins, and the drum F operates as a 
| floating ring, the action and operation of which in 
relation to the pistons is that of a series of connecting 
|rods. The housing G is mounted to slide transversely 
| across the casing & in suitable guides. By displacin 
| this housing in the casing X in relation to the stub axle 

| on either side of its vertical centre line, that is to say, 
| along a horizontal line zz passing through the centre of 
said axle, the eccentricity of the path of the gudgeon 
pins with respect to the cylinders can be varied for the 
purpose of varying the stroke of the pistons, and therefore 
the output of the pump asa whole. As the acceleration 
of the slipper pieces and pistons above the centre line zz 
is balanced by the retardation of similar parts below 
the centre line, all the inertia forces are balanced. 

The drum F is kept full of oil by centrifugal action, 
and no oil is allowed to accumulate in the casing X, 
whereby all churning of the oil is avoided. In the stub 
axle B, ab--ut which the cylinder block revolves, are two 
ports or groups of ports, H and K, with which ports in 
the bases of the cylinders A coincide as they revolve, 
said ports being in communication with similar ports or 
groups of ports, H! and K1, at one end of the axle B 
exterior to the casing X by means of suitable passages. 
When the block of cylinders revolves, the floating ring F 
revolves with it, as the resistance of the slipper pieces E 
is greater than that of the ball bearings carrying it. In 
the central position the'slipper pieces have no movement, 
and in any other positions they only move to and fro 
to an extent directly proportional to the stroke of the 
pistons. If the cylinders are rotated in the direction of 
the arrows, and the path of the gudgeon pins is con- 
centric with the axle B, as in Fig. 24, no motion is 
imparted to the pistons, and therefore the pump is 
inoperative. If the path of the gudgeon pins is moved 
to the left, as shown in Fig. 23, the pistons as they move 
above the centre line zz move outwardly and therefore 
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is provided with suitable means of rotation exterior to | carried round at the same speed as the shaft V, and the 
the coring F, so that the position of the eccentric K can | highest speed of rotation is imparted to the casing F. 
be alte in relation to the crank D. By this means, | In this condition there is no circulation of the fluid in the 
in @ manner similar to that of the well-known form of | apparatus, and except for the connecting rods of the 
loose eccentric reversal employed in marine engines, the | motors turning upon the crank D and the rods of the 
direction of rotation of the casing F can be reversed | valves H moving upon the eccentric, there is no relative 
when required. The whole of > spaces, passages and movement of the various parts of the mechanism. It 
cylinders of the casing F ar» filled with oil, which is | will be understood that the two positions of the crank D 
constantly pumped by the pom re A through the valves | before described are the two extremes, and that any 
G and H to the motors C, the 2apacity of which exceeds intermediate position of the crank and, consequently 


that of the pong. variation of the proportions of speed and power of the 
The action of the apparatus is as follows:—Upon wholeapparatus, can be obtained by rotating the crank D. 
motion being impa to the driving shaft V, the | 





Fig. 28. DIAGRAM OF THOMAS ELECTRIC SYSTEM 
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tend to create a vacuum, so that the oil is forced into the 
|eylinders either by atmospheric pressure or by an 
| artificial ressure in a supply tank through the ports 
| Hi and H, while the pistons as they move below the 
| centre line zz move inwardly and discharge the oil from 
| the cylinders through the ports K and K1, the ports 
| Hi and K1 being connected by suitable piping to the 
| hydraulic motors. If the path of the gudgeon pins is 
| moved to the right, as shown in Fig. 25, the pistons 
| move outwardly when moving below the centre line xz, 
| and inwardly when moving above said line, so that the 
| flow of the oil is reversed without altering the directiou 


| Compayne Hydraulic Gear.—The essential feature of | of rotation of the cylinders, the ports K! and K becoming 
pumps A operate to pump oil into the back ends of | the Compa 


the cylinders of the motors C, which thereby impart | Figs. 21 and 22, which by reason of its construction can 


e transmission is the Hele-Shaw pump, | the suction ports and the ports H and H! the delivery 


ports. In moving from the position of maximum 


between | not only be run at a high speed without vibrations, but | delivery on one side to that on the other side, the dis- 


pee Fate to the casing F, the ratio of s 

the driving shaft and the casing being determined by | has a high 
varying the centre of the crank operating the pistons | action of 
of the motors with respect to the axis of the driving shaft. 





degree of efficiency. The construction and | charge is gradually reduced until the central , 
this pump—which is of the rotary plunger | reached, when the delivery ceases, after which it again 


ition is 


type with a plurality of cylinders—will best be under- | inereases to the maximum with the flow in the opposite 
the cylinders of the motors are working to their | 


, stood by reference to Figs. 23, 24 and 25, which are | direction, the cha 
full capacity the greatest reduction of speed is obtained, | diagrammatic sections through the pump at right angles | discharge being m 
when they are working at their lowest | to its axis. The cylinders A (of which there are seven | bei 

ighest speed is obtained, the casing F then | in the construction shown) are formed in one block with | gu 


and inversel, 
eapacity the 
rotating at the same speed as the driving shaft V. If,| a sleeve which is mounted on a fixed stub axle B, this 


from full forward to full reverse 
e without shock, the flow at all times 
ng proportional to the eccentricity of the path of the 


pins. eo 
e hydraulic motor, Figs. 26 and 27, is of a similar 
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construction to the pump, but is of the constant-stroke 
type and works inversely. The novel feature of the 
motor is the employment of a cam as a track for rollers 
carried by the gudgeon pins. Two motors are usually 
employed, arran, either one in each road wheel or 
both mounted on the chassis and each driving one of the 
road wheels by means of chain or other gearing. e 
gudgeon pins D carried by the pistons C carry ball- 
bearing rollers M at their ends, which travel within a 
double cam M formed in or carried by the casing Y. 
Owing to the shape of the cam, the pistons make two 
strokes per revolution. This gives a complete balance 
of the working parts, an absolute and uniform turning 
movement, and obviates any shock in the system. By 
arranging the cam and the valve shaft so that they can 
both rotate at relatively different speeds, and making 
the cam of a corrugated or wavy form, a single revolution 
of the motor can obtained from any desired number 
of strokes of the pistons of the pump. This enables a 
very great turning effort to be secured without unduly 
increasing the proportions of the motor. 

Pieper Electric System.—In the Pieper, or Auto-Mixte, 
system, which is practically the same as the earlier 
British system of Farrow, a shunt-wound dynamo is 
mounted gn a shaft which couples the engine with the 
road wheels through a magnetic clutch and suitable 
transmission gearing. The dynamo is connected through 
a controller with a battery of accumulators, and wor! 
either as a motor or a dynamo, according as its E.M.F. 
is inferior or superior to that of the battery. The 
dynamo is fitted with commutating poles, the windings 
of which are connected in series with the armature, thus 
ensuring good commutation with heavy currents and 
with a weak main field. The battery, although primarily 
employed for assisting in > can also be used 
for starting the engine and for ignition purposes. The 
supply of explosive mixture to the engine is controlled 
by the demand for current from the accumulators through 
a differentially-wound solenoid, so that during starting 
and the period of extra effort the discharging current 
traversing its series winding decreases the magnetism 
produced by the shunt winding, which in turn increases 
the supply of mixture, and thus compels the engine to 
give its maximum power for a — number of revolu- 
tions per minute. When the dynamo is charging the 
cells, the action of the series winding assists that of the 
shunt winding and tends to close the throttle. When 
the power of the engine is below that required, the 
battery automatically supplies energy to the dynamo, 
which then operates as a motor. When the power of the 
engine is in excess of that required for traction, or when 
the kinetic energy of the car can be recuperated, that is, 
when the car is slowing down or is running on a down- 
gradient, the dynamo works automatically as a generator 
and charges the battery. When the vehicle is on an 
up-gradient, and the torque on the road wheels becomes 
greater than the turning moment of the engine, the speed 
of the latter diminishes and the voltage of the dynamo 
falls until it becomes less than that of the battery. The 
battery then discharges into the dynamo, and thus 
produces torque, which assists that of the engine until it 
balances the resisting torque of the engine. On a down- 
gradient, if the resisting couple is less than the turning 
moment of the engine, the speed of the latter tends to 
increase, and the voltage of the battery rises, so that the 
dynamo begins to charge the battery. As this charging 
current passes through the regulator the rate of admission 
of mixture to the engine is reduced to a minimum, and 
the torque of the engine becomes zero. 

Sterens Electric System.—In the Stevens system 
a shunt-wound generator of the interpolar type 
producing a continuous current is driven directly 
by the engine, and a series-wound electric motor 
is coupled to the transmission shaft of the vehicle, 
a controller box and a shunt resistance for the generator 
fields being provided. The generator, which is capable of 
an output of from 1 to 36 kilowatts at a speed varying 
from 350 to 1,400 revolutions per minute at a voltage 
varying from 0 to 300, is designed with a falling char- 
acteristic, so that any increase in the demand for current 
when the engine is fully loaded is accompanied by a 
corresponding reduction in voltage. The output in kilo- 
watts at any speed is proportional to the power exerted 
by the engine, but the volts and amperes vary over a 
large range, according to the gradient of the road, the 
speed, or the degree of acceleration required. The 
amperes required by the series-wound motor are approxi- 
mately proportional to the torque on the transmission 
shaft, and the speed of the motor is to a smaller degree 
proportional to the voltage of the supply. Co uently, 
when the vehicle is running on a level road the demand 
for current is small, but on up-gradients it increases, with 
a corresponding decrease in voltage, which results in a 
slower speed with increased torque. This change takes 
place a The excitation of the generator 
ceases automatically when the engine speed falls below 
250 revolutions per minute. 

In ordinary running on the level, or on slight up- 
gradients, the of the vehicle is entirely regulated 
by controlling the speed of the engine by means of the 
usual gas throttle-valve; but on stiff up-gradients, 
heavy roads, or under other conditions uiring ter 
power, the shunt resistance is employed to allow of 
increased engine speed. The cunteclior has three posi- 
tions—forward, neutral and reverse. As the generator 
ceases to excite at 250 revolutions per minute of the 
engine, no electrical circuits are required to be made or 
broken in driving, even when stopping in traffic, as by 
reducing the of the engine to 250: revolutions 
per minute, or less, by means of the throttle-valve, the 
generation of current is stopped, and therefore no power 
is transmitted to the road wheels. ing to the inter- 
polar construction of the generator, sparkless commuta- 
tion is ensured, and as the main circuit is never broken 





during driving, no sparking occurs at the contacts. At 
starting the electric motor demands a large current to 
develop the necessary torque for starting, which the 
dynamo supplies at a low voltage, and as the motor speeds 
up it automatically demands less current, which is 
— by the generator at an increased voltage. In 
other words, the voltage of the generator varies in inverse 
ratio with the amperes output, therefore the power 
required to drive the motor can never exceed a pre- 
determined maximum, 
to the maximum power of the engine. 

Germain Electric System.—In the Germain system, 
which of all the systems most nearly approaches 
the purely electrical change r, the elec- 
trical transmission is only employed while the vehicle 
is being accelerated to such a s' that the prime 
mover can deal with the load direct, at which time 
it is coupled directly to the transmission mechanism 
through a magnetic clutch. Two series-wound dynamos 
are employed. The field magnets of one dynamo are 
fixed on the crankshaft of the engine and rotate with it 
-—e incidentally take the place of 

el 


which is arranged to correspond 


to motion, and thus if the speed of the engine is constant 
the speed of the shaft G will vary as the of the 
shaft H, and since the speed of H depends upon its 
resistance to motion and therefore on the load of the 
electrical machine Y, the speed of G can be varied by 
varying the power transmitted electrically between the 
armatures L and J, which is obtained by varying the 
strength of the fields of the two electrical machines by 
| means of a suitable controller. 
The operation of this transmission is as follows : before 
| starting there is no electrical connection between the two 
| electrical machines X and Y, so that the shaft H and the 


[Heaton F rotate backwards while the pinion E remains 


stationary. To start the vehicle, current is taken from 

the electrical machine X to the electrical machine Y. 

| This has a double effect upon the shaft G. The current 
| transmitted to the armature L exerts a torque on the 
| shaft G, and the loading of the armature L with this 
current, by decreasing the , yes of the pinion F and the 

| shaft H, causes the pinion E and the shaft G to rotate. 
| A part of the torque is thus transmitted electrically and 
As the armature J of the electric 





+ 


magnets of the other dynamos are per 
fixed. The 


the flywheel, and the | # part mechanically. 
] hi X is grad 


ly decreased in speed the vehicle 


armatures of the two dynamos—each of increases in speed until the shaft H, and with it the 
which has its own commutator—are mounted on a shaft | armature J of the electrical machine X, practicall 


which is arranged in axial alignment with the crankshaft | to rest. 


comes 
Up to this point the electrical machine x 


of the engine and is connected to the road wheels by | has been acting as a dynamo and the electrical machine 
suitable transmission mechanism. The dynamo coupled | Y 48 @ motor. Both machines now change their func- 


to the engine acts either as a dynamo or as a magnetic 
clutch, and the other dynamo acts for the most part as 


urposes. 

. ariations of speed of the car are effected entirely by 
a controller, which makes the necessary electric connec- 
tions between the dynamo, the motor, and a variable 
resistance coil. Assuming that the engine has been 
started and that the car is at rest, the electric circuit is | 


a motor, but is also used as a dynamo for “ braking” | 


_ throughout, so that no current is generated, and 
the 


armature of the dynamo remains statio: To} 
start the car the controller is operated to connect the | 
d 
will travel at a speed dependent on the work it is called 
upon todo. The power imparted to the driving wheels 
of the vehicle is now partly derived from the magnetic 
pull of the field magnets of the dynamo on its armature 
and partly from the pull of the motor. The faster the 
vehicle runs the more nearly the s of the armature 
of the dynamo corresponds with the speed of the field | 
magnets, and consequently the amount of current | 
supplied by the dynamo to the motor becomes less and | 
thereby reduces its speed and the amount of work it will 
rform. The reduction of current, however, also affects 
the pull of the field magnets of the dynamo on its arma- 
ture, on account of the magnetism of both being reduced. 
On the other hand, the slower the vehicle runs the greater 
is the relative speed of the armature and field magnets 
of the dynamo, with the result that the clutch effect 
between these two parts is increased and the power of 
the motor becomes greater. To increase the speed of 
the vehicle, the controller is operated to introduce the 
resistance across the field magnets of the motor, which 
increases the speed of the motor and increases the 
current flowing through the main circuit and therefore 
also the magnetic pull of the dynamo. By reducing the 
value of the resistance through the action of the con- 
troller the mere of the vehicle can be gradually increased 
until the field magnets of the motor are completely short- 
circuited. When this result is attained there is only | 
sufficient relative movement between the armature and 
field magnets of the dynamo to generate the necessary 
current to magnetise these parts so that they operate 
as a clutch. To enable the mechanism to be used as a 
brake the controller causes the circuit to be so altered 
that the functions of the dynamo and the motor are 
reversed. 

Thomas Electric System.—In the Thomas system, 
which is diagrammatically shown in Fig, 28, the| 
essential feature is the introduction of a planetary | 
gearing, and it can best be described as an epicyclic | 
gear in which the brake employed to retard or stop | 
the rotation of one of the elements of the train takes | 
the form of a resistance set up in an electrical machine, | 
and in which the current generated in the said electrical 
machine is employed to augment the power of the prime 
mover through a suitable motor. In this system three 
essentials element are employed, namely, a planetary 

r and two series-wound electrical machines. The 
casing A of the planetary gear fixed on the crank shaft V 
takes the place of the flywheel of the engine. The planet 
pinions B and C, of which there are two or more groups, 
are of different sizes, each group being mounted on a 
shaft D carried by the casing A. These planet pinions 
gear with two sun-wheels E and F—also of different sizes 
—which are fixed respectively on an extension shaft G 
of the crankshaft V and on the end of a hollow shaft H 
which fits over the extension shaft G. On the shaft H is 
mounted the armature J of one of the electrical machines 
X, and on a shaft K, which is arranged in axial alignment 
with the shaft G, is mounted the armature L of the other 
electrical machine Y. The shaft K is coupled to the 
shaft G by means of a friction clutch M, and a couple 
in the form of a positive clutch N is provided between the 
shaft G and the shaft H. The two electrical machines X 
and Y are connected in series. There are thus two paths 





| that the engine drives direct t 


ynamo in series direct to the motor, whereupon the car | to the electrical machine 


tions, power being transmitted from Y to X. i 
to the shaft H being forced to rotate i 


shaft. and in the 
same direction as the engine, the of the shaft G 
still further increases. The of the shaft H increases 


more rapidly than that of the shaft G, due to the gear 
| ratio on the planetary gear, until finally they both travel 
| at the same speed. e coupling N is now engaged so 
ugh to the transmission 
shaft. To obtain the reverse, the coupling N is engaged 
and the clutch M disengaged. The armature J of the 
electrical machine X is then rotated by the engine and 
the current generated by the machine is transmitted 
Y, which is given a reverse 
field. The electrical hine X—oc cted up as a 
shunt machine—may, when the engine is driving direct 
on to the transmission shaft, be employed to charge a set 
of accumulators, which can be used through the medium 
of the same electrical machine to start the engine. 
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AmERicAN Cotton ConsuMPTION.—The consumption 
of cotton in the United States broke all records in the 
twelve months ended July 31. The returns for the year 
place the —. at 6,397,613 bales, as com 
with 5,597,362 bales in 1914-15, showing a gain of 14 per 
cent. over the previous high reeord. In addition to this, 
there were 880,916 bales of linters used this year, or more 
than double the quantity used in the previous year, 
The large gain in mill consumption was, of course. 
attributable to the steadily growing increase in the use 
of American cotton in the country of its origin, and 
especially in the South ; but the great increase in linters 
consumption was due to the demand for a short-staple 
fibre in the manufacture of explosives. The annexed 
table shows the number of active spindles, the annual 
mill consumption, and the } agen A of linters used in the 


American Union in the five years ended July, 1916, 

inclusive :— 
Year. Spindles. cumtuation, —P 
1912 30,578,528 6,129,346 288,237 
1913 31,510,766 6,488,321 303,089 
1914 82,107,572 5,577,408 307,325 
1915 31,964,235 6,697,362 411,845 
1916 oe 32,805,883 6,397,618 880,916 





through which the power from the engine can be trans- 
mit to the road wheels, the one a mechanical one 
through the pinion E and the shafts G and K, and the 
other an electrical path through the pinion F and the two 
electrical machines X and Y. Assuming a given rotation 
of the casing A, as the pinion E is larger than the pinion 
F, the pinion F and with it the shaft H and the armature J 
will tend to rotate backwards, and the pinion E and with 
it the shaft G and the armature L will tend to rotate 
forwards at speeds depending on their relative resistance 


The whole number of spindles in the United States is 


| 33,333,176, or only 527,293 spindles in excess of the 


number of — active in 1915-16. The number of 
spindles in the principal cotton-manufacturing States is 
returned as.follows :—Massachusetts, 10,896,774; South 
Carolina, 4,735,193 ; North Carolina, 3,988,098 ; Rhode 
Island, 2,552,765; Georgia, 2,259,855 ; New Hampshire, 
1,455,282 ; Connecticut, 1,343,573 ; Alabama, 1,111,660 ; 
|and Maine, 1,090,006. No other State reached 1,000,000 
| spindles. 
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the pump body an annular diaphragm A is arranged. Th 
outer edge of the diaphragm A is fixed between the mageapes | 
upper edge of the chamber d and a ring g bolted to said e. 
The inner ha a the diaphragm is fixed between the lower 
of the pump y i and the valve seat j of the pressure valve 
which valve seat is mounted in the pump body, in the bottom of | 
which the pressure valve is arranged. The pump body has a) 
dome-shaped cover m, which terminates in a pipe-shaped extension 
n, to which is fixed a nozzle o. The pump body is suspended on | 
a pin p carried by a knee g, one end of which is pivotally con- | 
nected at r to the wope end of a pump lever ¢ pivoted at s. | 
Normally the edge u of the pump body rests on the upper edge | 
of the ring g. The knee g is provided with holes e, into which 
hand levers for the two men operating the pump are inserted. 
If the pump lever ¢ is moved to the right from the position shown 
in Fig. 1, the bolt r will move to the right and downwards, thereby 
causing the knee g to turn on the bolt r and to lift the pin p 
vertically, so that the pump body é and the parts fixed to it are 
moved vertically pa The upward movement is limited 
by an extension v of the knee g, which meets an extension of the 
ump lever and prevents further movement of the knee g. During 
he up-stroke (suction stroke) of the pump body the pressure 
valve & is closed, while the suction valve f opens and allows the 
liquid to enter the pump chamber d. The inner edge of the 
diaphragm A is li with the pump body. When the suction 
stroke is performed the pump lever ¢ is returned to the tion 
shown in Fig. 1, and of course the pump body is moved down- 
wards until i e u mects the Lary edge of the ringg. Dur 
this movement (the pressure stroke) the suction valve f is cl 
while 7 pomemse — kis ame ag the en h, i. m4 
so that a rotary holding device 11 may be mounted | edge of which is moving downwards, forces the liquid up throu 
upon it, A worm wheel +4 is pom oe to a part ‘. forming the | the valve & and out of the nozzle 0. (Accepted November 1, 
support for the rotary anvil 11. A worm driven from the main | 1916.) 
3 en the worm 12 and transmits motion to the anvil 11 | 
at the desired rate of speed. The driving pulley 9 forms’a clutch | 


Fig. 4. 
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17,877/15. W. Pickersgill, F. Pickersgill, and F. Pickers- 

A ley. Power ers. (7 Figs.) December 22, 
915.—This invention relates to power hammers for use in the | 
swaging or clinching of the covering plates at the bases of shells. 
In accordance with invention, the ion Bof the power hammer 





RAILWAYS AND TRAMWAYS. 


1,608. J. P. O'Donnell and H. S. Knox, London. 
Railway Signalling Apparatus. (2 Figs.) June 17, 1916.— 
| This invention provides means whereby it is ensured that 
| a lever which has been operated to place a signal to safety and 
| put back its frame sufficiently far to place the — to danger, 
but not fully home, cannot be again operated to P ace the signal 

again to safety until the catch rod is placed fully down, the 
| lever stroke being first completed. 40 is a bracket on the casing | 
of the lock, and in this bracket a three-armed lever is pivotally 
mounted. One arm 42 of the lever carries a contact maker 
adapted to make contact in the position shown, with contacts 44 
included in the energising circuit of the lock magnet 12. Another 
|; arm is provided with a pin 46 adapted to engage the under | 
| surface of the catch rod tapper 9, and arm 47 is arranged as a | 
| counterbalance weight, the lever having a bias normally tending | 
| md carry the contact out of contact with the contacts 44, but 
| insu 
| mak 





ficient to overcome the grip of the contacts 44 of the contact | 
. Assuming the catch rod er 9 to have been raised | 
magnet 12 being energised, the lever to be unlocked on a | 


» | Oq' 


| DEc. 29, 1916. 


chamber connected by passage 2 with the main reservoir 4, and 
containing rotary valve 5, operated by the handle 6, while the 
train pipe 7 communicates with a passage 8 leading to the rotary 
valve seat. The brake valve casing also contains the usual 
ualising piston 9, subject on one side to the pressure in 
chamber 10, which is open to the equalising reservoir 11 th 

passage 12, and on the opposite side to the pressure in chamber 14, 
which is connected to the train pipe 7 through —- 15 and 8. 
The equalising piston 9 operates the usual arge valve 16 
for ——s. e venting of fluid under pressure from the 
train _ 7 the atmosphere through the exhaust port 17. 
According to the present invention, there is provided a differential 

















eum 


piston valve 35, adapted to control communication from the 
equalising reservoir 11 to the rotary valve seat. The piston is 
contained in a casing which may be secured to the brake-valve 
casing 1 as shown and is adapted to seat against a seat 36 in 
one position and inst another seat 20 in its opposite position. 
The piston valve 35 is subject on one side to the pressure of a 
coil spring and to the fluid under pressure in a chamber 22, which 
is constantly open to the equalising reservoir 11, and on the 





| pin 49 engaging the third arm 47 of the three-armed lever in the | 
| movement of the tappet 5 when the lever is operated to put the 

| Signal to safety, the three-armed lever will be turned and the | 
| contact maker carried away from the contact 44, the arm 47 | 
j of the three-armed lever then a against stop 48 and the | 
| pin 46 nst the undersides of the tappets. The tact 

| maker will now be clear of the contacts 44 and the circuit of the | 
| magnet 12 will be broken. On the catch handle being released 
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which the attendant may, by the hand lever 19, connecting rod 20 
and fork lever 21, actuate so that during the time that the head 2 
is being reciprocated the anvil 11 will be rotated beneath same. 
The reciprocating movements of the head 2 forces the sw g 
against the tapered projection b, on the end of the shell 25, 
and as the shell rotates the sw: action of the is carried 
out so that the projecting portion 6 is caused firstly to be bent 
over and afterwards is forced or squeezed into the cavity. The 
swaging tool 27 is made with projections d, the swaging 
surfaces of which are curved. (Accepted November 1, 1916.) 


PUMPS. 


101,844. V. Moller, Svendborg, Denmark. Diaphra 

Pumps. (2 Figs.) June 1, 1916.—The invention relates to 
diaphragm pumps of the kind in which the strokes are alternately 
suction and pressure strokes. The casing of the pump comprises 


y 
Y 
Z 
VA 
Z 
Y 
Z 
Z 
Y} 
4 
Z 


Cm 
Y 
adda 








| with the lever in its reverse position (i.¢., signal at safety) the 
| position of the three-armed lever will be unaffected as the notch | 
| will take about the - 46. Assuming that the catch rod 
tappet is now raised and the lever put back in the frame sufficiently 
far to place the signal to danger, but not fully home with the 
catch rod down, the three-armed lever will, owing to its bias, 
remain in its turned or operated position with the contacts 44, 


| 











broken and the magnet 12 de-energised. The magnet 12 will) 
| be in its raised position, owing to crank-arm 21 resting on the 
| upper surface of tappet 9, which is in its raised position, but as 

| the magnet is now de-energised the lock 16 is free to drop (i.e., | 

is not supported by the magnet) and is resting on tappet 5 either 

lin one of the notches 51 or between them. If an attempt be 

now made to replace the lever in its reverse position (i.¢., to again 

place the signal to safety) without first completing its stroke | 

and lowering the catch rod, such oe ¥ will be frustrated, 

as the bevelled locking part 16a of the lock 16 will be in or will 

enter one or other of the notches 51, the vertical face of which, 

by engaging the vertical face of the lock, will prevent movement | 
towards the reverse position of the lever. Assuming now shat | 

the lever has been put fully home but the catch rod has not been 
lowered, the circuit of the magnet 12 will be broken at contacts 44 | 

as the three-armed lever will remain in its turned or operated 

| ition, and the lever will be locked by thelock 16having entered 

| the normal position, locking notch 14 in the tappet 5. The 

three-armed lever can only be restored to the position shown, and 

the circuit thus be remade at contacts 44, by the lowering of the 

| gate, roa and the catch rod tappet 9. (Accepted October 11, 

1916.) 

100,881. The Westinghouse Brake Com y, Limited, 

London. Braking Apparatus. (2 Figs.) July 13, 1915.— 
This invention relates to fluid pressure braking apparatus for | 
trains, and it has for its subject a brake-valve device for con- | 
pipe c. The poae chamber is provided at the bottom with an | trolling the brakes where applications of the brakes are effected | 
opening controlled by a suction valve f, which only opens upwardly | by reducing the train-pipe pressure. The brake-valve device | 
to the interior of the chamber d, Between the pump chamber d | comprises a sectional casing 1 having the usual rotary valve 





a supporting foot a, a pump chamber d and a pump body. The 
foot is provided with an elbow pipe 6 connected to the suction 


at train-pipe pressure normally acts on a restricted area 
of the piston in chamber 23, but js adapted to have the full area 
exposed when the piston moves from its seat 36. (Accepted 
October 11, 1916.) 


SHIPS AND NAUTICAL APPLIANCES. 


15,008/15. The British Thomson-Houston Company, 
Limited, London. (General Electric Wroe< Y, 
U.S.A.). Ship Propulsion. (4 Figs.) } October 23, 1915.— 
The drawing diagrammatically illustrates a system of electric 
ship propulsion having two generating units. These units are 
shown as turbo-alternators, comprising turbines 10 and 11 directly 
coupled to alternating current generators 12 and 13 respectively. 
The generating units are preferably located in separate engine 
rooms, and the apparatus of the system may in general be 
to that descri in Specification No. 2,841 of 1915. The four 

ropellers 15 of the ship are each driven by an induction motor. 
or full-speed operation of the ship the two motors 16 are elec- 
trically connected to the generator 12, while the two motors 17 


pos ite side to the train-pipe pressure supplied to chamber 23, 
80 
h 


soo) 


are electrically connected to the other generator 13.) When the 
ship operates at low speed the capacity of one generator is 
sufficient and all four motors are then operated in parallel from 
either one of the generators. The arrangement is such that the 
connections of the armature circuits can be chan so that the 
, ne nd operates with a different characteristie curve when 

elivering energy to all of the propeller-driving motors than when 
delivering energy to only some of such motors. This result 
may be attained by providing the generator with a plurality of 
armature circuits and so altering the connections of these circuits 
that the generator operates on substantially the same point of its 
characteristic curve when delivering electric energy to either of 
two different combinations of propeller-driving motors. (Aeeepted 
November 1, 1916.) 
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SUGGESTIONS AS TO INDUSTRIAL EFFICIENGY 


FOR EMPLOYERS AND WORKERS. 
A Manual for the Engineer. 
; ae 
z SPENCER & OO By HAROLD MEDWAY MARTIN, Wh.Sc., .G.1, ALEX. RICHARDSON 
Obamber Iron Works, Hollinwood, Manchester. y I Se. A.C G I (Assoc. ILN.A., Vice-President J.1.£.), 
Mexhine Tools and Chucks Lonxpon . Author of The Beolution of the Partons Steam Turbire.” 
Offices of “‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 
mite Ss ns LONGMANS, GREEN & OO., 39, Paternoster Row, E.C. ; 
New York, Bombay and Calcutta. 











Send for our 


]pelivery L** 
Demy 4to, xx—264 pp., 173 Plates with Sectional. Drawings and other Illustrations); LONDON; OFFICES OF “ ENGINEERING,” 


Gpinin eablink 06 cnetatan ta 4 and Numerous Details in Text. Price 2ls. 35-36, Beprorp Street, Straxp, W.C. 
Ministry of Munitions, Machine Tool Department. 


Crown Svo. Cloth. Price 4s. se? 


‘ numerous Diagrams, 
THE JUDSON JACKSON COMPANY, LTD., 
50, Marsham Street, 


a Boa THE EVOLUTION STATICALLY INDETERMINATE 
renters tae eel amet 7 wks STRUCTURES AND THE 


table, 15 ft, 3 in, by 4 ft. 6 in., with 9in. and 7 in. 


-Zies arse 2e—~| PARSONS STEAM TURBINE. |'*MOPLE OF LEAST WIRE. 


BY 
HAROLD MEDWAY MARTIN, 
100 _— ._presaure, 135 B.HP. motor, 220 volts, 


By ALEX. RICHARDSON, A.I.N.A. Wh, Se., A.0.G.T. 
18 xe Diceel Oil Engine and Generator, 500/550 
volts, 235 revs. Revised and Reprinted from “ Exeuvexainé.” 
Two Blestrle Locos.. 2 ft. 6 in. gauge, 30/35 tons at a > 
o* ue ne 5/6 miles ed ober si ; a Neca aa i Ss Tae 7 
mp. Road springs, by Ave: ng ‘ ” 
Lonpox ; Offices of “ENGINEERING,” 35 and 86, 
8B. and Tunction Eugine on sprinas fy Wallis ana | LONDON : Offices of “ ENGINEERING,” 35 & 36, Bedford St., Strand, W.C. ; 


Stevens, insure 140 Ils, working pressure, 














TALO CHI ; , : : : F 2 
JATALOGUR of Stock Ma IN HRY, Bir cary Imperial 4to., xii, 104 pages, Cloth Gilt, Price 4s. net, Demy 4to.. 604pp. Half Calf. Tlustrated = 


[08 W, WARD, L4D.. s804 ALBION WORKS, By Post U.K., 14s, 6d. By Post Abroad, 15s, 2d. by 20 Plates and numerous Figures in the 
| Tel. “ Forward. Sheffield.” SHEFFIRLD. 


aurea | DIE FORGING | aectnc 


sEee = Ses THE CONSTRUCTION OFDIES MACHINE DESIGN. 


a char LStRSE Ste, cn By JOSEPH G. HORNER, AML.L Mech. E. 
Lonvox, E.O. 


7, Sravionmes’ Haut : 
Revised Edition, price Is. 64.; by post, Is 8d. WITH 778 ILLUSTRATIONS. 


sc 
This Volume is based upon various articles which have appeared. in ELECTRIC GENERATORS, 
A Reprivr rrou “\ ENGINEERING,” but the matter has been collated, re-arranged under 

suitable headings, and revised. This is the only attempt yet made to By HORACE FIELD PARSHALL 
“ ENGINEERING ”. oF 


deal with the subject of Die Forging in a comprehensive and fairly}and HENRY METCALFE Baar, 
exhaustive manner. 


THE QUADRUPLE SCREW | ENORNEE! | mrs tones ae 


Lonpon: Offices of *‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 


application, 
CUNARD LINER AND ALL BOOKSELLERS. epee Ese. 


1 y 53 Demy 4to, xvi-380 pp., Buckram, gilt top. Price 16s, net. Post free 16s. 8d. ery sr A tnak tun ae one 
AQUITANIA AND ALL BOOKSELLERS, = 

’ SIR HENRY BESSEMER, Fa 
ae ae ‘ F.RS. Crown 4to, Cloth, Gilt Lettered, Price 125. 


With numerous Illustrations and Plates. - 
Messrs. JOHN BROWN & CO., Ltd.. AN AUTOBIOGRAPHY. - 


Sheffield and Clydebank. With 51 Plates and numerous Mlustrations in the Text. FXPERIMENTS: 


In Imperial Quarto, 92 pp., with 
18. Two-page Engravings and $20 EXTRACTS FROM PRESS NOTICES. 


‘ “The autoblogray is Simple, full, and always to the point, like the man himseif.”—Daily ] : y 
Illustrations, many of them large scale | Telegraph. ces eg Cas 
. . : - . thosewho are not in manufacture we can imagine will read this book with a good A 
working drawings. deal of pleasure and satisfaction,” — Daily Post and Mercury. . 
; * It is needless to say that this handsome quarto volume must prové of extraordinary interest to 
everybody who reads it.”—Hectrical Review. 
Price §/- net, bound in cloth (post "We shall not attempt to deal with it in detail, but shall content ourselves with a general recom- 
. a a to our It is, indeed, a narrative of ingenuity and fertility of resource applied to the " 
free in the United Kingdom, 6/6; affairs of Tite sc as it would scarcely be possible to parallel elsewhere.”— The Spectator. By BRYAN DONKIN, M.1.C.E., MI. Mech. E., 
Heary had t tt of mestation, toblogra y is most fascinating. ... There ts « 
or abroad, 6/-). deat a eo o_o this sstotlogeaphy, > gen stimulate the pa to emulate and a 
et Bretier. eds and Forkahire Merce ALEX, B. W. KENNEDY, LL.O., F.4.G.. MLC.B, ‘ 

















Being a Revised and Enle-ged Bdition of — 

















Reprinted from “‘ ENGINEERING.” 





Lonvox : Offices of “ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. iseaet Chae 2 ENGINEERING,” 86 and 36, a 
New Yours; Joux Waxy axp Soxs, 43, East Nineteenth Street, pied bisclh: Sivena, W.0. : ao 
“AND ALL BOOKSELLERS. ; ARP: A, SOPRANOS, 


. wt ial asta then dead tas 
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BULL'S METAL & MELLODD 00.| 


BAD OFFICE AND 
voxEs near ‘GLASGOW. 
Bo ang Ry Youur. 
BULL'S METAL LE 


ene 
sects ia oat es 
na Bink, Fras Baten, Bary, Sh slo ke. 5408 


{ Make x 
a note 
ot. 
“Fe conomic’ 
ELECTRIC TOOLS 


See last week's issue of ‘ a a 


THE WILSON-WOLF 
BRADFORD. 


























STAMPINGS) 


ANY WEIGHT. 
IN ANY STEEL. 
FOR ALL PURPOSES. 


HEAVY STAMPINGS, Ltd. 


MIDDLESBROUGSE. 
Telegrams—STAMPINGS. Telephone—#01. 


CROWN * BOILER COVERINGS 


“SUTCLIFFE BROS.. 


ANDERSTON FOUNDRY 


Co., LTp., 


100, CHEAPSIDE ST., GLASGOW. 


And at MIDDLESBORO’. 5255 


Makers of — 
STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 

- AIR COMPRESSORS, 
WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, 
and GENERAL ENGINEERS. 


Telecraphic Address: “ Arco. Guaseow.” 


OXY- Mel vie 


AND 
CUTTING PLANT 














MANUFACTURERS. 
COMPLETE EQUIPMENTS. 


MoGOWAN, WILD & 60., 








of any Plain or Special Section, in Brass, Copper, Yellow Metal, Manganese Bronze, Delta Metals, &c. 
ORIGINAL AND. LARGEST MANUFACTURERS: 


TH DELTA METAL CO. LO» | 


MUSGRAVE BROS. 


N POINT F INDR 


And at 6005 
BIRMINGHAM. 








ROW 


HYDRAULIC PUMPS, 
ACCUMULATORS. 
—)RIVETTERS PRESSES, VALVES 


6183 i 


W.B.BROWN a0. CBANKHALD), y 


GLOBE WORKS, 








HIGH GRADE. 


_STEEL WIRE ROPES FOR ENGINEERING. 








S20 re ENGINEERING TIMBER CO., L"= 


11, VICTORIA STREET, WESTMINSTER, S.W. 
Telegraphic Address : “* Entikeosil, Vic., London.” 
GLASGOW: 67, HOPE STREET.” Telegraphic Address: Bntihosil, Glasgow. 


STORES : 
SILWOOD STREET, ROTHERHITHE, 
LONDON, S.E. 


Telephone Nos. Victoria 5078 and 4210, 





Telephone No, New Cross 59. 


ALL KINDS OF TIMBER 


for 





s Rnmneerse and Constructional Seabees 











MODERN WATER COOLING PLANT. | 


ni & E. HALL, Lt. 


Makers of OO, and NHg 


Refrigerating Machines 
Hallford Motor Vehicles 


10, Oz. Gwreaur's Laws, Lompon, B.O., and Danvrons, Kexr * 


IRON 


DRUMS 
riveted 
or welded. 
Tested by hydraulic pressure. 
Cheap prices and quick delivery. 


FRANCIS PEETERS, 
Victoria Crescent, Burton-on-Trent. 


R.B. ote hat 





5439 











ENGINE PACKING 


G. 8 A. HARVEY, '. 


GOVAN, GLASGOW, W. 


MAKERS OF 


HIGH-CLASS 
MACHINE TOOLS. 


PROMPT DELIVERY. 4959 
CATALOGUE ON APPLICATION. 


See our Iilustrated Advt. in next week's issue. 


va & 

















: gs 
EFFECTIVE 


ae 


z ~ OR VICKERS & FEEDS 





DRY AND WET AIR FILTERS. 
OIL SEPARATORS. 














The PREMIER COOLER & ENGINEERING CO... Lé. 
he PREMIER COO! 








To SCIENTIFIC INSTRUMENT MAKERS, 
ELECTRICAL, RAILWAY, TELEGRAPHIC, 
TELEPHONE and GENERAL ENGINEERS 
SHIPBUILDERS and MOTOR ENGINEERS. 


By Engraving and 
Dividing Process (patented) we produce 
The UMEC INSTRUCTION and DIAGRAM 
PLATES, SCIENTIFIC INSTRUMENT DIALS 
and SCALES, NAVAL and MILITAR: 


our Chemical 


RULES on IVORINE, CELLULOID & EBONIT® 


Name Plates also Chemically 
Engraved on Metals. 


UNITED METAL ENGRAVING CO., LD: 








WESTMINSTER, | LONDON, S.W. 








PROTRACTORS, CALCULATORS and SLID! 
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“ENGINEERING” CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS. 
The OCTOBER EDITION in compact book form is now ready, and may be obtained gratis from the Publisher. It also contains the Telegraphic Addresses, 


rad 
Western Wheeled Scrap 
Westwood, J., aired 





+ 100) 


| Clark, 

| Wilson, J, H., & Co., Ltd. 
Wilson: Wolf x, 4 

4\w Bates 
| Wright, John, on 
| Yarrow & Co., Led, 
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Yorkshire Copper W ies Law. & 


and Glossaries tor the use of Foreign Buyers in Russian, French, Italian, and Spanish. 














Ross & DUNOCA Mm. 


MARINE ENGINEERS & BOILERMAKERS, 


WHRITHFINDLILD WORES, GOVAN, GLASGOW. 
ADMIRALTY CONTRACTORS. 


Tarzcrams: “ 


Warrsriaty, Giascow.” 


we YORKSHIRE COPPER WORKS = 


Have Supplied Tubes for the following Dreadnoughts, vis. :— 


“ Queen Marr.” 


SOLID 


“Andacious,” “Princess Royal,” 


Lainmps. 


“Lion,” “Monarch,” “King 
“Iron Duke,” “Marlborough,” 


George V.," “ 
“Tiger,” “Delhi,” |“ Queen Elisabeth,” 


Thunderer,” “Orion,” 


Osntarion,” “Oonquerer,” “Benbow,” 
o Warmpien “ Valiant,” 


Zealand,” 


COPPER. 


TUBES = 


SOLE MAKERS OF *““BEMLATL,” srass CONDENSER TUBES. 


DRAWN 
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GONVEYOR-ELEVATOR C° 


BULL BRIDGE WORKS, 


Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT, 








SPIRAL CONVEYORS. | STOKEHOLD CHAIN. ELEVATORS. 
COAL CONVEYORS. CONVEYORS. | pei ELEVATORS, 
GRAIN CONVEYORS. 





BALE ELEVATORS. 


5597 


CRAIN ELEVATORS. | 
TRAY CONVEYORS. § COAL ELEVATORS. 


National 
Telephone: 
No. 2779. 


Telegrams: 
** Conveyor, 
Accrington.” 














SPECIALITIES : 


Steam Ranges. Lapwelded Steel or Iron Tubes. 
Welded Bosses and Branches. 


EDWIN LEWIS & SONS, 


Britannia and Patent Tube Works, WOLVERHAMPTON. ont 














HAARLEM, 


TELEGRAMS— 
DANDGORAPT, AVE. LONDON, 
oma MOREING @ maak 
THL.-CITY, 257, HOLLAND. 


Agents: MARINE WORKS. iu. FRIARS HOUSE, 39-41,NEW BROAD S$ aan, LONDON, E.C. 


OF THE LATEST AND MOST IMPROVED TYPES, 
7 OF ALL DESCRIPTIONS, AND UP TO THE 
LARGEST DIMENSIONS AND CAPABILITIES. 


BARGES ano FLATS Buitt in SECTIONS FOR RE-ERECTION ABROAD. 




















BUCKET T HOPPER FLOATING CRANES. 
BARCE-LOADING COAL BUNKERING 
DREDCERS. VESSELS. 
SUCTION PUMP HOPPER BARCES. 

DREDCERS. of any capacity. 
COMBINED BUCKET SPARE PARTS 
PUMP DREDGERS. ged = 
aaa _ COLD ano TIN 
RECOVERING 
-DREDCERS 
fer DREDGING DREDCERS 
CLAY, &c. A Speciality. 
_—_—- COMBINED BUCKET and SUCTION HOPPER DREDGER, built for the French Colonies. Hopper Capacity 1350 Tons. | 


DESIGNS, QUOTATIONS, AND ALL DETAILED INFORMATION, BOTH AS TO DREDGING PLANT 
AND DREDGING GENERALLY, AND UPON ALL QUESTIONS AFFECTING THE RECOVERY OF 











__ ae WAREHOUSE: 58, South John Street. LONDON OFFICE: 143, Cannon Street, E. c. 





GOLD, PLATINUM AND TIN, ON APPLICATION. 
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“STMONS’ SUCTION CUTTER HOPPER DREDGERS. 


CONSTRUCTORS or INVENTORS AND FIRST CONSTRUCTORS OF 
BARGE-LOADING, RECLAMATION and “SiIMONS” 5 
| “HOPPER” and “STERNWELL’ 











SUCTION CUTTER HOPPER DREDGERS, HOPPER 
DREDGERS. 


HOPPER 
DREDGERS 





TRAILING 
SUCTION 


GOLD and TIN RECOVERY 








DREDGERS, &e. INVENTORS and FIRST 
Proprietors of CONSTRUCTORS OF “HOPPER ” 
ALFRED WATKINS’ BRITISH DREDGERS and ELEVATING 
PATENT for ROTARY SPUDS. 


DECK FERRY STEAMERS. 


“Simons” Patent Suction Cutter Hopper:Dredger “ St. Lawrence,” constructed for British Admiralty, 


LONDON OFFicE— 3188 
R, & TD 83, Victoria Street, S.W. 
© ag ” Telagpeghte { ee Banraaw." 





, Lonpon,” 


RENFREW, near GLASGOW. oe fk - 














CONTRACTORS TO ADMIRALTY AND WAR OFFICE, 


GIBBONS BROS., LT. 





Patentees and Erectors of 
REGENERATIVE 


COMPLETE | GONVEYING | FURNACES | GAS PLANTS 
FACTORIES PLANT | «> MUFFLES 




















CAS RETORTS =| 














Structural Steelwork TELPHERS ORDINARY - 

FIRECLAY COODS 
Steal-framed Buildings ELEVATORS and 
Bridges CONVEYORS CONTINUOUS TYPES, SILICA BRICKS 
LONDON: MANCHESTER : ee Se eee CARDIFF: MELBOURNE: 


Palace Chambers, 85, Trevelyan Buildings. DIBDALE WORKS, 37, Westbourne Road, Liverpool Buildings, 
Westminster. 52, Corporation Street. DUDLEY. Penarth. Bourke Street. 
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MERRYWEATHERS’ PATENT 
_ Water-Tube Pont BOILERS. 


& HP. ve oa HP. 


ee 


For OOAL, WOOD, or OLL PUEL 


The Ideal Boiler for 
EMERGENCIES 
and for all cases where 
Lightness, Portability, 
and Small Bulk are 
essential. 


A large user of Merryweather Boilers 
in the East says they are easily 
worked and kept in order by Native 
labour. The Boilers were used under 
very severe conditions, on bad water 


This Photograph, taken “‘Up Country,” speaks for the Lightness 
_ and Portability of Merryw Merryweather Boilers. ESTIMATES 8 SUBMITTED, | 


MERRYWEATHER & SONS, Lia, Greenwich, S.E., London. 


EXCAVATORS 








TRANSPORTERS. 


Telegrams :—‘' Excavator." 


Telephone :—2519 Leicester, 


D. WHITAKER srrer LEICESTER. 











IRON CASTINGS 


For General Engineering Purposes. 
Machined or Unmachined. 


From a few pounds weight up to 2 tons each. 





6039 


JOHN TICKLE & CO., LTD, 
Providence Works - . - WEST BROMWICH. 





BLaiR, CAMPBELL & McLEAN, L™- 


GOVAN, GLASGOW. 


ESTABLISHED 1838. —— 





Sugar-making, Refining, Distillery, Brewery 
and Chemical Plant, Wood Distillation Plants, 
with recovery ef all Rani, ye he pees Formaldehyde, Ether, 


Stills, Evaporators, &c., of Iron, Copper, Gunmetal or Silver. 


Rectifying Stills of Continuous & Discontinuous Type for: 


Acetic Acid Ammonia Alcohol 
Turpestina Carbolic Acid Wood Alcohol - Wood Oils 
Ether Naphtha Solvent Oils, &c. 


SPECIAL APPARATUS FOR 
Pure Benzol, Toluol, Xyiol, mg Naphthalene, Carbolic Acid eee. 
yo aga gay ene Installations r cent. and pure Anthacene, Pyridene, 


Alizarin ——— iaytie Acid, Aqua Ammonia, Acid Tar 
Regenerating Plant, &c. 





soLe makers ot - MULTIPLEX” FILM EVAPORATORS. 


“Imperial” Patent Drying Machines. 


SPECIAL PLANT: Autoclaves, Vacuum Pans and Dryers, Rendering Plant, 
Condensers, Caustic Soda Solidifiers, Gas and Vapour 
Scrubbers, Extraction Apparatus, &c. 5165 






































GRAFTON & CO. 


CONTRACTORS TO H.M, GOVERNMENT, 
CYCLOPS WORKS, 


oncom 








Telegrame— 
Grafton, Bedford. 








SILVER MEDAL, Inventions Eshibitice, Leadon, 1885. COLDMEDAL, ‘Paria, 1900 
GRAND PRIX and GOLD MEDAL, Fraace-British Exhibition, London, 1908. 
GRAND PRIX. Buenes Aires Exhibition. 1910. 














THE BROWNHOIST 
Locomotive Crane 


can be worked with grab bucket for handling bulk materials, 

and with hook for handling miscellaneous loads. The 

change from bucket to hook is easily and quickly made. 

BROWNHOIST CRANES are made in capacities 3 to 40 tons, 
4 or 8 wheel, and with various lengths of boom. 


When sending enquiries give track gau 
ity of load and radius to S 
han Ask for Catalogue I. 





The Brown Hoisting Machinery Co., 
Cleveland, Ohio, U.S.A. 


Cable Address .. ‘*Brownhoist.”’ 2021 














Ga. 7 
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AUTOMATIC HACK-SAW BLADE GRINDER 


By which Power Hack-Saw Blades can now be 
RE-SHARPENED at a cost of 9 ™> each approximately. 
Blades up to 36 inches long, having 
FOR 











teeth up to as fine as 33 to the inch, 
re-sharpened at the rate of 65 teeth 
per minute. 

Hack-saw blades hitherto thrown 
away in large quantities can be re- 
sharpened at the rate of about one 
every three minutes and can be 
used over again from eight to ten 
times until the set is destroyed. 

Blades of same width and size of 
teeth are fed through machine with- 
out stopping. 6024 

Machine is Full Automatic. 

The Frame of One Piece. 

All a Parts of Steel. 





THIS PHOTO SHOWS 
ONE OF OUR 
PRESSES FOR 
FILLING THE 18-pdr. 
SHELLS, EIGHT 
AT ONE TIME. 





Send 3 used Blades and write for 
Specification Sheets to— --~~ 


HONEYWILL' BROTHERS, 79, MARK LANE, LONDUN, E.C. 











The Rahn-Larmon (Co. 


MANUFACTURERS OF 
ENGINE, TURRET AND GAP 6026 


FOR FURTHER 
PARTICULARS 





LATH ES APPLY TO 5483 
HOLLINGS & GUEST, Ld. 
CNC O spats BGG dens ° + «+ BIRMINGHAM: 


























: : WALL'S Lia. 
SCATOSCALO 


CROWN WORKS, FAZELEY STREET, 
All-Steel Type. 
A PNEUMATIC TOOL FOR BIRMINGHAM. 


Also for 
Removing Scale from Shells after ‘shire Baler 
Rust Removing, 


they have been Annealed. he. &e. 


ae SPECIALISTS | 


FRANK GILMAN (i:.), LIGHTWOODS HILL, BIRMINGHAM. 


SIMPLEX” «- TUBE BRUSH} SHEET STEEL FITTINGS | 





























FOR | 
War Ships, Mail Steamers, | 





HARDENED STEEL BRISTLES : ; | 
SPRING STEEL ARMS Cargo Vessels. | 
LONG LIFE 2% CLEAN TUBES 








We make Brushes and Scrapers: for all classes of tubes. 


SI ht CONTRACTORS TO ADMIRALTY, 
. BROMELL PATENTS Co., LTD., COLONIAL AND FOREIGN GOVERNMENTS. 


*y 62, Robertson Street, Glasgow ; andi, Oath Gtpset, Ubierpedt, 5424 
Telegrams—*“ IneENvITY.” Telegrams—‘‘ Hotprast.” 





Telegrams—"“ExMETOON, BIRMINGHAM.” 












SS TT 
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FOR DREDGING RIVERS 
AND HARBORS 


HAYWARD 
ORANGE PEEL 


GRABS 


REDGING to any depth is a sim- 


ple matter with a Hayward 

Orange Peel Grab. The depth 
is only restricted by the length of the 
operating lines. It will dig sand, gravel 
and mud from river bottoms and may 
also be used for removing logs, tree 
stumps and boulders. 

This and all other types, Clam Shell, 
Electric Motor and Drag Scraper, are 
shown in our Catalog. Any of your 
present double-drum hoisting ma- 
chinery would operate any one of them. 


THE HAYWARD CO. 


HUDSON TERMINAL BUILDING 
NEW YORK U.S. A. 














> 


P 


BOLTS, 
STUDS, 
NUTS. 





BRIGHT WORK 
A 








SPECIALITY. 





§, MarspeN & Son, Ltd. 


LONDON ROAD, 
MANCHESTER. ™ 











SS 


2031 Ousrnat (8 lines) / 





JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, = EMERY WHEELS 
EMERY CLOTH, For all Purposes 
Wellington Mills, QLASS & FLINT PAPERS. 


WESTMINSTER BRIDGE ROAD, 1306 


LONDON, SE. «=©9»)«sBLAACK LEAD, &c. 


HOW DOES THE PACKING 
YOU USE STAND UP 
AGAINST THE DRY HEAT 
OF COMPRESSED AIR? 


HARDENS OR GOES TO 
PIECES, DOES IT NOT? 


The wonderful development and extensive 
use of compressed air makes the subject 
of a packing for air compressors a very important one, 
especially as the great heat due to compression is dry and 
quickly destroys ordinary packings. 
66  @ 
PALMETTO: 
4 
PACKING 
is specially adapted to compressed air pressures because 
heat cannot destroy the materials of which it is made, and 
lubricant in each single strand keeps it soft and pliable in 
service. Itwould 
be well for you to 
know the lasting 
qualities of 
‘ Palmetto ” un- 
der compressed 
air pressures and 
a free working 


sample will con- 
vince you. 


May we send 
same? 


W. F. JOHNSON Mi 


& CO., 
Agents, 4427 


113, Cle>kenwell Rd. 
LONDON E.C. 



























HAMMERED The Standard Piston Ring 
CAST IRON & Engineering ‘Co., 
PISTON RINGS Premier Works,” 
(by the Davy-Robertson, Don Road, 
). SHEFFIELD. 
6089 
All sizes from 2 in. @) 
to 72 in. -- Neo, 2149, 
Im our Special Piston 
Ring Iron. Telegrams : 
Quick Delivery. Ocean, 
Low Prices. Sheffield. 











WATER TURBINES, 
PUMPS, PIPE LINES, &c. 





BOVING & CO., LTD., 


Imperial Buildings, 56, Kingsway, W.C. 
Tele. : Jenorten, Westcent, London. Tel. 6420 Holborn (3 lines). 


PUMPS LIMITED, 


81 SPENCER STREET BIRMINCHAM. 

















5148 


GALVANISED CORRUGATED SHEETS 


MERGURY BRAND. 


(BEST AND OHBAPEST.) 


Send us your enquiries. Thick gauges 
and all difficult rrugations as used 








GOLLIERIES. CONSTRUCTIONAL ENGINEERS. 
a Speciality. Also Galvanised Ridges, 
Louvre Bla R Ae 


| ivetted Galvanised 
Pipes for Colliery Ventilator Shafts, 
&c., &c. 


RAMSHAY «MARSHALL, L¢. 


BIRMINGHAM. 4108 





MAKERS OF 


CONVEYING PLANTS, 


(ut 


"+, GAS & 


fons PLANTS. 








GENERATORS. 
PHEENIX DYNAMO MFG. CO., LTD., 
BRADFORD. + 4798 








PATENT BULKHEADS 


25 % SAVING 
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BALATA BELTING. 


HENRY A. COLE & CO., LTD., INVITE YOUR ATTENTION 
TO THE FOLLOWING INFORMATION, ViZ., 


THAT THEY ARE MANUFACTURERS OF BALATA AND 
OTHER TEXTILE BELTING. 














WHISTLES 


THEIR FACTORY IS FITTED UP WITH THE MOST PERFECT FACTORIES, 
MACHINERY THAT SCIENCE AND EXPERIENCE CAN DEVISE. MILLS, 
THEY HOLD LARGE STOCKS OF ORDINARY WIDTHS, 
AND CAN MAKE ANY SPECIAL SIZE FROM 1” TO 60” WIDE AT | STEAMSHIPS, 
A DAY’S NOTICE IF NECESSARY. LOCOMOTIVES 
YOUR ENQUIRIES WILL BE ESTEEMED. : 5368 


Always Harmonious and Penetrating. 


Crosby Valve 8 Engineering Co.,"Ltd., 


147, Queen Victoria St., London, E.C. 





HENRY A. COLE & CO., LTD., 


Coronet Works, LIVERPOOL. 


AND AT Beaurort Roap Works, BIRKENHEAD. 4506 


























LYMN 
AMMONIA 


(Sulphate or !Nitrate) 


RECOVERY 
GAS PRODUCER 
PLANTS. 


Note Present Value of By-Products. 









7 ) = ements 
Sy ———t 
“ ! 


FOR PARTICULARS APPLY TO— 


The LYMN CHEMICAL 


ENGINEERING CO., LTD., 


40, WESTMINSTER PALACE GARDENS, 8.W. 


ey | | 
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“HALLSIDE” 


CONTRACTORS TO— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 


MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 


RAILS, BILLETS, FORGINGS. 
emer! of ey nee: LT maitocre: to meet the requirements of Home 


crete. Po nee Seatinieial Wagon, to all requirements. 
SPECIAL STEEL of all kinds for constructive purposes. 


STEEL COMPANY or SCOTLAND 


23, ROYAL EXCHANGE SQUARE, LIMITED, 


GLASGOW. 





TELEGRAPH 
ADORESS 


“STEEL” G.ascow. 








ste EN’ Ss 


PETROLEUM JELLY 


STERN SONNEBORN Oil »., 16, Fin LONDON, E.C 








On ApmiraLty, War OFFice AND INDIA OFFicE Lists. 


The Metallurgical Co. Ltd. 


82, VICTORIA STREET, 
Westminster, London, $.W. 


Works: 
Walker Gate, Newcastle-on-Tyne 








MAKERS OF 
HIGH-CLASS ALLOYS in INGOTS 
To GOVERNMENT, RAILWAY, or 

ANY OTHER SPECIFICATION. 





London Tel 


8; 
* Liatemingo,” V eo London, 
Telephon 


1028 & 1929 ictoria. London, 
Works Telegrams : 
“Ingots,” Newcastle-on-Tyne, 
cook Sere 
3f51 & 3552 Central, Newcastle-on-Tyne. 


CUNMETALs PHOSPHOR BRONZE INCOTS 


Guaranteed to Admiralty and War Office Specifications, or any 
other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B. 
quality, testing 40 tons Tensil«, 20 tons Yield and 20-24% Elongation. 


SPECIAL BRASS INCOTS 


A. B. C. & G, qualities to War Office Specifications. 


MANGANESE COPPER, FERRO ZINC, NAVAL BRASS, 


Babbit and White Metal Ingots of every description. 


ORDINARY YELLOW BRASS ano GUN METAL INGOTS 


for commercial work. 





pinnae E = RU : 
— DONT! 


> BLUNDELL Sys 


OF VENTILATING, STEAMING 
& FIRE-EXTINGUISHING FOR . O1 


ome ||| (//("! uN iit 
4 — 
ae 


Za 


STE) 


IL, VESSELS & STORAGE TANKS We 


WITH ‘PERFECT T SAF FETY 
-INTO ATMOSPHERE « 
PREVEN F B:) 
EVAPORATIO YN OF PET 
ROLEUM SPI hee 








86 LEADENHALL SEEC EC* 
ae 


























BELTING MANUFACTURERS. 


OAK TANNED LEATHER PEAT LEATHER 
BELTING. BELTING. 


BEST QUALITY 


IS WEATHER =- - 
HAND DRESSED} '® VENTER = 


Th] CHEMICAL ni % 
AND WATER-PROOF. 


5575 








STOCK. 


Prompt Delivery. 





Samples on Application. 


W. H. STAYNES & SMITH, 


Belgrave Gate, LEICESTER. 


For Prices 
apply— 











IN ce TIME 
AND SPACE 


MINUTES 
PAINT & VARNISH 


ae ecteuers in 


GSEATER SHELL OUTPUT 


60 


Cal edonia an Works 
POPLAR LONDON 
“The MAREK S or 
LYODOLAC™ 





& CLARK LTD 


5475 














Capstan 
= Wire Feed 
Taper Adjustable Turret. 


Easy Lock for Chuck. 
on ~ Phosphor Bronze Bearing, 
ii End Thrust, &c., &c. 


“ENTERPRISE” ENGINEERING WORKS 


17 @ 19, Brant Srreer, Aston, BIRMINGHAM. 5398 








’ BEST SELECTED. COPPER INCOTS, “M.C.L.” BRAND. — 
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— GEAR CO., L™ istov, sua. 
MACHINE CUT GEARS. 


SPURS. 

WORMS & WHEELS 
HELICALS. 
BEVELS. 

SPIRALS. 

THREAD MILLING. 
REDUCING GEARS. 
AUTOMOBILE PARTS. 
AERO ) PARTS. 

5525 


ee o SEND ‘US YOUR 
pi RS eb ENQUIRIES. 




















- FITTED TO 
HMS.OREADNOUGHT) 
& SISTER SHIPS & 


é TO THE WEW CUNARD 
AND USED BY net | | WHITE SAR & OTHER 
15 ADMIRALTIES. || AS \S3S Vim | | LEADIND LINERS, 











cicrxone:- THE METALLIC VALVE C® ss receceans: 
S818 CENTRAL COLONIAL HOUSE ,WATER STREET, VALVE" 
LIVERPOOL. 


GIANT GRIFFIN MILL. 


40-in. Die. 24in. Roll. 15,000 lbs. Crushing Effect. 
The most Up-to-Date Machine for Grinding :— 
ial PORTLAND CEMENTS, 
Z PHOSPHATE ROCKS, 
LIMESTONE, COAL, 
ORES of all kinds. 


REQUIRES NO AUXILIARY APPARATUS 
FOR FINISHING PRODUCTS. 

















SATISFACTION GUARANTEED. ‘5027 


Full particulars on application to— 


BRADLEY PULVERIZER CO. 


37, WALBROOK, LONDON, E.C. 


SUCDEN'S PATENT STANDARD 
and SECTIONAL SUPERHEATERS 


For all Types of Boilers. 














WROUGHT STEEL THROUGHOUT. 





THOUSANDS IN USE. 





Main advantages :— 
SIMPLICITY OF DESIGN 


and 
READY ACCESSIBILITY to all parts. 





Write for Illustrated Oircular : 


'T. SUGDEN, Lt 


180, FLEET STREET, 


Telegrams: “ TUBULARITY, LONDON.” 
Telephene : Ne. 186, Holborn. 772 
Representatives in all principal Towns. 





LONDON, E.C. 


ALLDAYS “EMPIRE” 


GAS FIRED HARDENING TABLE. 


SUITABLE FOR 
HEATING PUNCHES 
AND DIES, AND CAN 
ALSO BE USED FOR 
ANNEALING. 








WE MAKE 
FURNACES OF 
EVERY KIND 
AND FOR EVERY 
CONCEIVABLE 





PURPOSE ; sm 
OIL, GAS, COAL, OR 
COKE FIRED. 





LET US GIVE YOU THE BENEFIT OF OUR LONG EXPERIENCE. WE 
CAN SATISFACTORILY SOLVE YOUR HEAT TREATMENT PROBLEMS. 


ALLDAYS & ONIONS fsiserise CO., LTD., 


DEPARTMENT “W,” BIERMINGEAM, AND AT 
58, HOLBORN VIADUCT, LONDON, H.C. 























GUILBERT-MARTIN, 9, Edmund Piace. 
0 CENTRAL. Aldersgate, LONDON, E.C.  uororisont tonpox. 
For high pressure and to withstand 











“Titan” que nes aaeeteh Uy’ Gauneniin aor aoe 
GauGEe GLASSES and have fre polished ends of = deep 
MANUFACTURERS OF LIMITED. 





ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS TOOLS, HAMMERS, EDCE TOOLS STEEL 
FORCINGS, SPRING STEEL 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 








London Office: 90, CANNON STREET, E.O. 


ie ea o O a re Ptr os ypees 
| ri ne thus rende: eve 
GauUceE | AON” very distinct. A ts aes 
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KEITH-BLACKMAN | 
Electric Forge Blowers. 








These Blowers are very compact, and can 
be applied to any hearth. 


LOW FIRST COST. 
SMALL RUNNING COSTS. 


Supplied complete with Hearths in many 
designs, or separately for existing hearths. 


FANS & BLOWERS 
for all purposes. 


JAMES KEITH & BLACKMAN Co.. LD.. 
LONDON. 








27, Farringdon Avenue, 


EDINBURGH, 














‘own at MANCHESTER, GLASGOW, NEWCASTLE, LEEDS, BIRMINGHAM, &c. 


“Valor Oil Cabinets 


Fitted with polished brass pumps, japanned red 
or green, and lettered in black letters with brands 
of oil as may be desired, without extra charge. 


USED BY ALL THE PRINCIPAL ELECTRIC 
LIGHT STATIONS, ENCINEERING WORKS, 
AND FACTORIES OF EVERY DESCRIPTION. 




















The only perfect system of keeping 
all kinds of oil for daily use. 


CAPACITY. 


Stock Sizes. 

50 gallons 69/6 each 

me % 50/6 ,, 

20 “ 46/6 ., 

12 38/6 

6 ” 33/- ” 
NO WASTE. NO LEAKAGE. 


NO SMELL. 


Delivered Free to any Railway Station in the 
United Kingdom. 





Full descriptive list will be sent on application to— 


The Valor Company, Ltd., 


ASTON CROSS, BIRMINGHAM, sae 
“Where the ‘NEW ERA’ Fire Extinguishers come from.” 





INSTRUCTIONS FOR 
SELF -MEASUREMENT. 
Length from centre of back 

to wrist (arm slightly bent) 
Length of Arm (inside» . 
from fork to bottom| 
of leg (inside measurement), 
Length from Armpit to bot: 
seduuse™ ee = 
Width round chest .. 
Width round waist .. 
Width round seat .. 
Width round thigh .. oa 
Width round bottom of leg.. 
Please give height— 
Pa eee ins. 





INSPECTOR’S SUIT. 


ins. 








PAISLEYS 


BOILER SUITS 


are celebrated throughout Great Britain 
and known to Engineers over the whole 
world. The figure represents a SPECIAL 
SUIT much in favodr with Boiler In- 
spectors, and supplied by us to many 
of the leading Insurance Companies in 
Scotland and England. 


Insprcror's Borer Surrs, to measure, in Drab Jean, 
and Dra ‘ ° ae 


bette . x rc im é 11/6 
Do. do., Double Knees and Elbows .. 1/- extra. 
Ordinary Stock Sizes, Ready made 10/6 
Double Knees and Elbows .. ‘eo re ae 11/6 
Orpmary Bormzr Surrs, buttoned straight down 
front, in Blue Dongaree, and Brown Denim, 
Detachable Buttons .. ne a ms on 6/6 and 8/6 
Brown and Bius AMERICAN DRILL BoiLer Surrs, with 
Tan Duck Boer Surrs (Hood 6d, extra) .. ig 8/6 
Wuire Bormszr Svurrs, 6/6. Kuak! Boi.ar Suits 6,6 and 8/6 
Bomzr Surrs to measure, 2/- extra. 
Brown and Buus American Drii JACKETS .. 3/9 
” ” ” ” TROUSERS 3 9 
Browx and BLUE AMERICAN DRILL OVERALLS, Trousers, 
(American shape) - ‘ a 4/6 


Lone OLEANING OR Orrice Coats, in Navy or Khaki 
Drill “ed ad oe a pee 96 .. 5/11, 7/11 & 8/6 
Lone CLEANING St. Crispin Coats, in Drab or Stone 


Shades, wide fitting .. a ‘a a 86 
Lone CLEANING St. Orispms Coats, in Black .. 7/11 and 8/6 
In Unbleached Twill . . a “a 5/6 
Munition Workers’ Overalls, 
all sizes in stock. 


Women’s Frocks or Smocgs, in Blue and Khaki 
Women’s OveraLt Coats, in Blue or Khaki 6/3 and 6/11 
Caps to match in the most suitable shapes .. each 9}d. and 104d. 
ESTIMATES SUBMITTED. 
_——— 


5/6, 5/11 and 6/6 


4605 
POST AGE.—Purchases over 10/- Carriage Paid in the U.&. 
ILLUSTRATED CATALOGUE FREE BY POST. 


PAISLEYS [* 


82/96, Jamaica Street, GLASGOW. 


(CORNER OF BROOMIELAW). 
Telegrams—‘t OUTFITTER, GLASGOW.” 
Tel.—_CENTRAL 5097, 5098, 8574. 











HARBOUR CRANES 


























FIGEE 


SOLE BRITISH AGENT: BJ-ALLISON 
TOWERCHAMBERS,I18 LONDONWALL, LONDON -E-C 


LTD. HAARLEM 
HOLLAND 

















ros: we 


a“ 7 


/6 


1/6 


/6 
/6 
6 


GAR &@ A SS 
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49, SEFTON STREET, LIVERPOOL. 


OGONSTRUOTIONAL ENGINEERS and CONTRACTORS. 
TIMBER BUILDINGS DESIGNED FOR USE AT HOME AND 








Shed for Shipbuilding Works, Erected by us. 
—e- Catalogues, Designs and Estimates free on application. 
Telephone : No. 1817 ROYAL. 5406 





FOR STEEL BUILDINGS BRIDCES, CIRDERS AND ALL DESCRIPTIONS OF STRUCTURAL WORK. 
ABROAD. 


Lowpon Representative: B. J. ALLISON, A.M.LM_E., 118, London Wall, E.C. Tel. : 653, Central. 


Telegrams: ‘‘GALVANIZER,” LIVERPOOL. 














VERTICAL 
GAS ENGINES 


5O te 1000 B.HP. 





Supplied to Messrs. STRINGER & JAGGER, 
Waterloo Main Colliery, LEEDS. 


TWO 400 B.HP. BROWETT-LINDLEY GAS ENGINES. 








Patricroft, Manchester. 





BROWETT, LINDLEY & CO., Ld. 


4943 











YOUR MATERIALS 


are no stronger than their weakest part 


TO. QUICKLY ELIMINATE ALL DEFECTS 





No. 669. 


WE MAKE 


“A Testing Machine for 
every purpose.” wa 


Full Particulars on 


TD SOHO FOUNBRY 
Application. bs 


BIRMINGHAN 


W & T- AVERY. 


Ad. 147 












ILDE 
WINGY 
COMPRESSED ASBES 
JOINTI 


7 


STC ys 
P| 


























ENGIN 


NEERING, 
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BARRY HENRY & Co. Ltd 


FOUNDERS & GENERAL ENCINEERS, 
ABERDEEN. 


ELEVATING AND 

CONVEYING 
MACHINERY AND 
PLANTS OF EVERY 





































DESCRIPTION. 
London Office: 
155 
FENCHURCH STREET 
E.c. 
SHAFTING, 
GEARING, 
FIXINGS, 
ROPE & BELT 
PULLEYS, 
ENGINES, 
‘WATERWHEELS 
ae ETC 
SCREENING 
& 
| | CRUSHING 
a GRAVITY BUCKET ELEVATOR PLANTS. 
HAYWARD-TYLER & GO 
"y 


LIMITED. 


PUMPS 


FOR ALL PURPOSES. 























Write for lilastrated Price Lists. 5542 
99, Queen Victoria Street, 
Telegrams: sien amt, ng LON DON, E. ff. 











Ask for a sample of 
CAPYT JOINTING 


No matter at what pressure your plant works, 
use “Capyt” Compressed Asbestos Fibre 
Jointing. It has double the strength of 
other Sheetings, and as the National Physical 
Laboratory Report shows, can be used for 
Joints subjected to any temperature up to 
1000° F. without leaking. ‘“‘Capyt” is largely 
used on British Warships and principal 
Railways. Ask us to send you a Sample. 


Guildhall Annexe - 23 King Street - London-E-C 
(ees) Factory, Barking. Essex [ , “ 























! 


| 


CO. REFRIGERATING AND 
ICE MAKING MACHINES. 


ENTIRELY 
SHLE-CONTAIN ED. 





Telegrams: 
SEAGERS, DARTFORD. 


National Telephone : 
26, DARTPORD. 


SEAGERS. LD.. 


DARTFORD. 








{| 
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DO NOT RUIN YOUR BOILERS AND 
WASTE FUEL 


BY USING HARD OR DIRTY WATER FOR 


BOILER FEED 


BUT INSTAL A 


KENNICOTT 


(TYPE “K”) 
PL.AN'D. 











KENNICOTT TYPE “K” 
WATER SOFTENER. 
LOWEST RUNNING CosTs! 
PERFECT RESULTS! 
No SKILLED ATTENTION REQUIRED! 
AUTOMATIC AND CONTINUOUS! 
FoR ALL PURPOSES! 


WRITE FOR FULL PARTICULARS (MENTIONING “ ENGINEERING”) : 


KENNICOTT WATER SOFTENER CO, 
WOLVERHAMPTON. 


LARGEST MANUFACTURERS OF WATER PURIFICATION PLANTS 
IN THE WORLD. 


TELEPHONE No.: WOLVERHAMPTON 576 (TWO LINES). 5528 
TELEGRAMS AND Castes: “WATERTANKS, WOLVERHAMPTON.” 














A-L 
GENERATORS 


for Oxy-Acetylene Welding. 
SIMPLE and RELIABLE. 











PORTABLE ACETYLENE LAMPS 


for the Workshop and the Yard. 








Full particulars on application to: 


Allen-Liversidge Portable Acetylene Co. Ltd. 


(CONTRACTORS TO THE WAR OFFICE, &c.), 


106, VICTORIA STREET, WESTMINSTER, 


Or to thelr Derérs:— 
MILNBANK Works, ALEXANDRA PARADE, GLASGOW. 
ALPHA Works, Main Street, Scutcoatss, HULL. 46 
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The Military Authorities having acquired 

our premises in India House, we have 

taken, for the duration of the war, 
temporary offices at 





WINDSOR HOUSE, 
KINGSWAY. 
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VIEW OF THE BATTERY, JUMPERS GOLD MINE, 
SOUTH AFRICA, ONE OF THE MANY SOUTH 
AFRICAN FIRMS WHO HAVE PROVED THE USES OF 








Anderson’s 


iderosthen 


Anti-Corrosive Solution 










“‘Siderosthen’”’ when applied to Iron, 
Zinc, Steel, or Wood is absolute proof 
against Rust, Corrosion, White Ants, etc. 













” 


‘‘Siderosthen ” dries from the inside 
outwards, and therein is the secret of 
its elasticity, which prevents cracking or 
peeling when metal expands or contracts. 
Once on, it becomes part of the metal— 
clean and clear, with an enamel surface. 

















Even the heat of the tropical sun 
cannot blister it, and it will withstand 
sulphurous and other acid fumes. 





**Siderosthen ”’ economy begins by 
applying it to me tal in the first place 
instead of covering defects at a later 
period. Its enormous covering capacity 
also points to economy. 





Supplied in casks or drums mixed 
ready for use. 






Ilustrated Booklet *Z” gives 
full particulars post free 4577 
on receipt of post -card, 


D. ANDERSON & SON, L* 


Roach Road Works, Old Ford, LONDON, E.; 
And Lagan Felt Works, 


SAS AOE ee 































* HEYW@D 
ELECTRIC 


CRANES. 





TELEGRAMS and CABLES— CODES— TELEPHONE— 
“CRANES, REDDISH.” ABC (5th Edition). 48, HEATON MOOR. 


5548 






































{wun (@RAND PRIX, BUENOS AYRES EXHIBITION, 1810.) 


& WACON CO., LTD. 
Tele. Address: ‘‘ Carriage,” Smethwick, Birmingham. Telephone Nos. : 296 Smethwick (4 lines). 
—— MANUFACTURERS OF —— 


SALOON & OTHER RAILWAY CARRIAGES & WAGONS OF EVERY DESCRIPTION. 


PRESSED STEEL UNDERFRAMES BODIES AND BOCIES. 
For Home and Abroad. 


































Makers of Hydraulic Pressed Boss and other Wheels and Axles, lronwork, Axle Boxes, Castings, &e. 


Sole Manufacturers of Dean & Churchward’s patent “ Kitherside” Brake, 
and Marillier’s patent “‘ Instanter” Coupling. 


Wous: SMETHWICK, BIRMINGHAM. ) 
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We are sometimes asked if 


Fabroil Pinions 
are affected by oil. 


There is a label attached to all Fabroil 
Pinions sent out suggesting that they- be 
given a light coat of oil or graphite 
occasionally. 

Neither oil, water, dryness nor dampness will 
affect Fabroil Pinions; they are silent in 
operation, strong, flexible, and keep indefi- 
nitely without deterioration. 

Write for free illustrated list EG. 2912 on Fabroil Finions. 


The British Thomson-Houston Co., L‘é- 


Electrical Engineers and Manufacturers, 


Head Office and Works - - Rugby, England. 








| 


| 


















CONTRACTORS TO 
WAR OFFICE and ADMIRALTY. 


MANUFACTURERS OF 


DISSOLVED ACETYLENE 
A-L METEORLITE Potean 


4 ACBTYLENE PURIFIED, SCRUBBED and COMPRESSBD into : 
Seamless instead of welded cylinders. 
Fibrous instead of granulated filling material. 


READY FOR IMMEDIATE USE. 


GUARANTEED SAFE. LIGHT WEIGHT. EASILY MOVED. 


THERE HAS NEVER BEEN AN 


ACCIDENT OF ANY KIND WITH 
AN A-L METEORLITE CYLINDER. 


Head Office: 106, VICTORIA ST., LONDON, 8.W. 


Telephone—4155 Victoria. Codes—ABC (Sth) &Lieber’s. Telegrams—“ Aceterator, 
Compressing Stations Sowest, Londen. 


ONDON—15, Wynd oad, Camberwell, oe. 
a SE OGOW  halitbank We Works, Alexandra Parad 





—————— 


Section of A-L 
Acetylene Cylinder. 


HULL—Main Street, Seuloeates. 
6867 




















SMOOTH-ON 


TRADE MARK REG. U.S. PAT. OFF. 


IRON CEMENTS 


Positively stop all leaks of steam, 
water, fire or oil, in iron, steel or 
They are easy to apply, 
harden quickly, and make perma- 
nent repairs, proved by years in use. 


concrete. 


Every engineer should have a 
copy of our instruction book. 





WALTER P. NOTCUTT, LTD., 


8, White St., Moorfields, 
LONDON, E.C. Od 5108 


: Send for New 
No.15 [Illustrated Instruction Book 











THE WORLD'S LEADING MIXER- 
THE RANSOME. 














CONTRACTORS TO BRITISH ADMIRALTY, WAR OFFICE, 
INDIA OFFICE, CROWN AGENTS FOR OOLONIES, &o., &o. 


RANSOME verMEHR MACHINERY CO., Ltd. 
505, BRUNSWICK hOUSE, WESTMINSTER, S.W. 


Telephones :—2188 and 2189 Victoria. Telegrams & Cables :—Vermehrioo, Londons, 
4164 
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GA HARVEY=CO 


Se en LTD. 





Perforators. 


LARGEST WORKS IN THE KINGDOM. 


Telephone Nos. GREENWICH 20 (6 lines). 4809 
Telegraphic Address—"' CHEAPER, CHAR, LONDON.” 


Greenwich Metal Works, 
Woolwich Road, LONDON, S.E. 














































































































SCIENTIFIC 
DESIGN 
IN VALVES. 





ESIGNED ON SCIENTIFIC 

LINES,” WHAT GREATER 
RECOMMENDATION iS 
NECESSARY. BUT WHEN A 
TEST GUARANTEE COVERS 
EACH INDIVIDUAL VALVE 
ALSO, THEN RELIABILITY 
isan ABSOLUTE CERTAINTY. 


te a} 


The B.S.S. Renewable Disc 
Globe Valve has been scientifi- 
cally designed for use upon ali 
types of high-class steam plant. 
It has a renewable disc of in- 
durated asbestos, capable of 
withstanding the ravages or 
super-heated or saturated steam. 
Discs suitable for any other 
duties can also be supplied, and 
when one is worn it can of 
course be replaced in a few 
minutes, thus prolonging the 
valve’s life. 


toep 


The valve is tested and 
guaranteed. We are specialists 
and valves are one of our 
specialities. Why not have our 
prices by you, ready for that 
next big contract. We shall be 
pleased to dispatch them on 
the first intimation. 3919 





BRITISH STEAM SPECIALTIES, L°- 
Bedford Street, LEICESTER. 








THE STEEL PIPE COMPANY, 


ponent Mine ETRE OAT. Dw. LIMITED, 











Exhaust Pipes. 
_ Water Mains. 
Gas Mains. 


Steel Chimneys. 
Stamped Steel 
and Angle Flanges. 











Special Pipes for Electric Stations. 





LONDON AGENTS:—JOHN WILSON & CO., 39, Lime Street, E.C. 


i= AIR ene 
COMPRESSORS 











CP .SLL,, SONATA ~~" “ 
OE eS IR DODO Care BP Se IOC artes 











~<—- vas 
a ae eR ee om 


) AND 

PNEUMATIC TOOLS. 

\) 

re We are able to offer QUICK DELIVERY of COMPLETE PNEUMATIC TOOL PLANTS, 
¢ such as are now required for all classes of War Work. We specialise in Tools for 


= 
Agar PY 


: SHELL RIVETTING. 


INGERSOLL-RAND STANDARD DESIGNS include AIR COMPRESSORS for ALL FORMS of DRIVE, 
and for CAPACITIES up to 9000 cubic ft. per minute. 


INGERSOLL-RAND* §f | 


(Inc. tn U.S.A.), 


165, QUEEN VICTORIA STREET, LONDON, E.C. 
Pneumatic Tool Sales Agents for U.K.— 
J. MACDONALD & SON, Ltd., Watt Street, Maryhill, GLASGOW. 


Neat 4 A eC OUGs Fe Sr Ii Py A) 
way tl Mt +- os ~<a meh Ava Was tte ae 2! FAC PDC 2000 4 


ENMAN & CO., L™ 


Caledonian Boiler i GLASGOW. 
LONDON OFfFice: 110 CANNON STREET €E.C. 
MAKERS OF ALL TYPES OF 


STEAM BOILERS 


iti, for pressures up to 
eo 250 |b. per square inch. 


Averacs OurruT: 


ONE BOILER PER. WORKING DAY 


P On Admiralty, War Office and 
== India Office Lists. 
CONTRACTORS TO HOME, 
COLONIAL AND FOREIGN 
GOVERNMENTS. 


tte 5042 


Always a number of New Steam 
Boilers ready for 





vs 











TELEGRAMS : 
PENMAN, 
GLASGOW. 


ABO and 

Engineering 

Telegraph 
Codes. 























IMMEDIATE DELIVERY. 
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The SELSON ENGINEERING Co., Ltd. 


SOLE AGENTS FOR 


THE CONRADSON DUPLEX HELICAL DRIVE LATHE. 
at ) 








G 
4 


——__ 








HARTNESS 
FLAT TURRET LATHE 


Now built in two sizes: 2} by 24—12in. swing. 
and 3 by 35—1l4 in. swing. Equipped with 
for either bar or chucking work. 


9 JONES & LAMSON MACHINE CO. 
ees rac aieciaage de MEN otc, Cae Oe ey ' - 109, QUEEN VICTORIA STREET, 
Spindle drive by worm gears. Four feed changes. Made in two sizes, 21 in. and 28 in. swing. mektannial LONDON. sate 


PRO MYeT YVDALIVaHyZ. 
Works: 


85, Queen Victoria Street, LONDON, E.C. COVENTRY. 


[THE WELDLESS STEEL TUBE Co., LTD. | 


























HT 
| 


mt 
{isin 


BONECOURT 


WASTE HEAT BOILER CO., 


Limited, 








Parliament Mansions, Victoria $t., 


On Admiralty List. Esté. 1872. Wetutantes, A. 


© 


T 











PATENT WELDLESS STEEL TUBES, 5408 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General Engineering Uses. 


THREE-PHASE 


MOTORS 


Telegrams: ‘‘Bonzcourt (Vic.), Lonpon.” 
Telephone : 5563 Victoria, 
























































FITTED WITH 

BALL BEARINGS. 

PROMPT DELIVERIES. Balers fet dia. fot oe, toguter 
BRANCHES :— oi: pia adh hue _ 

ll, Queen Victoria Street, LONDON. 

70, NortH Street, LEEDS. 

IMPROVED 
Gas 

E. BROOK, Ltd.,|,.2 

* ’ ag || Waste 

Works—COLNE ROAD, Heat 
Maximum 

HUDDERSFIELD. “yaa dina 

Telephone :—606. 5151 Wires :—“ PHASE.” Rapid Sram Raleing. 
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The recognised largest 


Bu yeors 
of all kinds or 


WASTE RUBBER 


VULCANITE, EBONITE, 
GUTTA-PERCHA. 


WRITE FOR PRICE LIST, AND RETURN TH/8 
4DVT. FOR SPECIAL QUOTATIONS. 


Rubber Industries Limited 


Downham Mills, 
Tottenham, London, N. 


Branch Works— 
46/51, Broughton Lane, MANCHESTER. 


Reference— The Lesion Je Joint Stock Bank, Ltd., 
CANNON STREET, London, B.C. 





= ZU SSSSSOO A sy 


JAMES SIMPSON & ©O., LTD. 


101, Grosvenor a= Pimlico, 8.W. Works: Newark-on-Trent. 


PUMPING _MACHINERY 


Complete Plants installed in any part of the World 
for Water Works, Sewage Works and Mines. 


PERIODICAL INSPECTIONS OF MACHINERY UNDERTAKEN AND REPORTS GIVEN. 
Telephones :—8472, 8743 Victoria 103 Newark. 











REPAIRG OF ALL KINDS EXECUTED. 
Telegrams :—‘‘ Aquosity, London.” “ Aquosity, Newark.” 














N 





66 











_ — 
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GRADUAL 
ENGAGEMENT. 


ABSOLUTE 
GRIP. 


EFFICIENT 
LUBRICATION. 


THE BRITISH 
HELE-SHAW 
PATENT CLUTCH 
COMPANY, LTD., 
OLDHAM. 


ca 


jae 
att Whe wi 


CeUTen 








init 


Ps 




















STAUFFERS 


LU BRICANT, T een RK 


THE STANDARD MacH MACHINE GREASE 
0:00) See) ©) Wo) Dy. a0) 0) 10) 21-6 
}KO)x} 010) WP 216) SO) 14 SOL Oe 4-0 ae 


ALSO MAKERS OF PATENT ~TELLTALE’ 
“STAUFFER AND O7HER OTHER GREASE LUBRICATORS. 


TRIER BROS. 2,2 


WorAs:~ CAMBERWELL,LONDON 


SSS / 


\VOOZZZZZZZZLZLLE. 





an 7-0. G5@).| ag 
WESTMINSTER,s 








The Secret of Success 


ina TULLIS LEATHER BELT 
is the fact that it is made from the 
butt —or prime part — of specially 
selected native hides. The special 
manufacture of the leather ensures 


minimum stretch in the finished belt. 


THAT is why TULLIS BELTING has made such 
a name for itself—because the quality is right. 


Try a TULLIS BELT next time. 


JOHN TULLIS & SON LTD. 


Belting Specialists, 


St. Ann’s Works, GLASGOW, 


LONDON 
LEEDS 


MANCHESTER 
NEWCASTLE 


BIRMINGHAM 
JOHANNESBURG 
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“Columbia”  Bnght 
Drawn Mild Steel 
Squares, Hexagons, 
Special Shapes. 








Free cutting, uniform throughout, 
and true to size. 
Supplied well greased in 5 cwt. cases. 
Delivery from works 6/8 weeks. 


“Columbia” Tumed 
Polished Shafting. 


All bars absolutely true to gauge 
and accurately straightened. 











5427 
CO 


LD-FINISHED 


Telegrams: Integral, Westcent, London. 
Telephone: Regent 297. 





COLUMBIA STEEL & ENGINEERING Co., Regent House, Kingsway, London, W.C. 


Cold 
Rounds, 
Flats, and 


and 























MUNITION FACTORIES 





YI 


ivyYyy) 
OO 





EXPANDED METAL for DIVISIONS, LOCKUPS, 
REMOVABLE FRAMED PANELS, &c. 





FOR PRICES, SAMPLES, &c., 
APPLY TO 


The EXPANDED METAL COMPANY, CL” 


Head Office: YORK MANSION, YORK STREET, WESTMINSTER, LONDON, S.W. 
Telephones: Victoria 8809 (2 lines). Telegrams : ‘* Distend, Vic. London.” 


Works: STRANTON WORKS, WEST HARTLEPOOL, 


Telephones: West Hartlepool 94 (2 lines). 4544 Telegrams: “ Expansion, West Hartlepool.” 





‘HARVEY 
Engineering Co., 


M°ONIE, HARVEY & CO., L'. 
Scotland Street Engine Works, ° 


GLASGOW. 
London Office: 27, Mincing Lane, E.C. 


ESTABLISHED OVER 50 YEARS. 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


INCLUDING 


PATENT FIVE ROLLER MILLS, 





EAR V Ei 2T’sS 


Triple-Rifet . . 
. . Kyaporator 


Now in use in all Sugar Growing Countries. 


AND EVERY REQUISITE FOR 


Sugar Plantations, 





SPECIALTY. 


SUGAR REFINERIES 


fitted up complete for 
refining all classes of 
sugar. 





HIGH-CLASS 


ENGINES 


OF THE HEAVIEST TYPES. 


MULTITUBULAR, CORNISH 


AND 


LANCASHIRE BOILERS, 


TANKS & WROUGHT IRON 
WORK 

















OF EVERY DESCRIPTION. 
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sens i ome samme . CLIFTON & WADDELL 













fitted with Oldest Established Firm in Scotland of 
1p lpg METAL SAWING SPECIALISTS, 


HIGH-SPEED 


Machine Tool Makers. 


3 BOILER- 
MAKERS 





JOHNSTONE, near GLASGOW. 





FORGING AND DRAWING PRESSES. 


SHEFFIELD: 









































BAND SAWS =- CIRCULAR SAWS .- 
HOT SAWS - DISC SAWS” - . 
OXYGEN BEST AND MOST 
; -~TO- SIGNS. 
For the Welding and Cutting of Metals. UP-TO-DATE DE 
THE Over 1000 Machines in use. 4028 
7 —eSESESseeeeeee aa 
British Oxygen Co.,Ld. 
The oldest and most extensive Oxygen 
producing and distributing business 
in the world. ° 
Factories in all important Engineering centres "4 i "4 { ey a f "4 8) ; ing 
quipped lusively with MODERN PLANT, 9 
capable of producing 
1,000,000 Oubio Feet of Oxygen per day. 
. bs ° S. \ » 
MANUFACTURERS OF ALranrenan, Hascwomnsserra. | ——4 amg 
Oxy-Acetylene Welding Danica, Haxurr. a Dessiga : 
ATH, ARROGATE. DALE. AMSTERDAM. 
BLOWPIPES . BECKEWHAM. Hastines. RocHESTER. Baxexox 
BEDFORD. Hespen Baipes. Ruesyr. BomBar. 
B . H SHIELDS. q A ALCUTTA. 
OXYGEN METAL CUTTERS) | Giisron,  Bnairenur gr Euoxiaps. Gaters Govoeo. 
INGHAM. OCKL! ° le ° 
REGULATORS, BLACKBURN, Huppmnsrreso. ne A — 
LACKPOO. . . ULMBO 
And other Appliances. re iowa. Sen. Duwepix 
: 6519 —-. _. } ny Gunsrraz>. Downes 
ouTH. KESWICK. ILLIN' 
Fer tall particulars apply to any of the Company's BRIDGEND. Rarrenive. Sourssnssen. 
Works :— BRIGHTON. KINGSTON-ON- SouTHPortT. HELIOPOLIS. 
Elverton Street, Westaninster, BRIDLIN@TON. THAMES, SourHsRa. Hosarr. 
8.W. BrisTou. Sourn Sxuisgips. Hone Kone. 
Lespon ni oe Bast Green- —— — samaema. 
; ITROOD. OHANNESBURG 
Warton Road, Stratford, E. SUNDERLAND. LauncgEsTon 
Briwmoenam - ~- Saltley Works. Busuer. Swinton. 
Wouvarnamrron - Lower Waleall Street. BuRTon-on- TauUNTON. MapRIp 
- «+ « East M THM ’ 
MancnesTsR = - . Great Marlborough Street. CAMBRIDGE, ee ——. 
Brmamensap)236-~ + ~OBrom Port. CaRDIFF. (Cheshire). Moscow 
Newoastis-on-Trws - me I a hy = ae } pe pees. a CaRLo 
s : 3 Celtic Works, vile Street. CHELMSFORD. > fonquar. Meas. 
eee Soraamer werseoras™ —__ 
Croypon. z MoorrHorpx. UXBRIDGE. — Gueanse 
DaRTFORD. MoRLEY. WAKEFIELD. PaRIs. 
ein ——_ | « 
D 4 N ieee - ; 
WELDED WORK Bema ea tem Warns PTW Acar). 
UCKENFIELD. 4 ° , 
DURSLEY. New Baomrrox. Wiexxan Sr. Some : 
oa ALING. ’ . . 
| ge Norrixouan. Wresiep0r. $2. Moutrs. * 
Air Receivers. Bptratnax. Patsy. WINDERMERE. Sita and 
Tubular Transform er Tanks. — mete WIsHaw. gore , .W. 
Fiemive, recom’  QNE, TWO & THREE PHASE. Wess. tose 
Electrical Switch Boxes. GaTESHEAD. PorTsMo b] e HAMPTON. TURIN. 
GLaseow, PREsScorT. WooLwics. VaLPaRalso. 
Elevator Buckets. Gosront. Purnry. WoncesrEn. Wanuneros - 
. Rarngi.y. ARMOUTEH. * 
Steam Jacket Pans. 
Hardening Pots. 
Water Tus Lamwepon -Davres Mozorn OC? 
& 
Plating Vats. . 
General Welded Work. Head Office: 110, CANNON STREET, LONDON, E.C. 
Copper Pans, Cylinders, &c. Telephone: CITY 2744 (2 lines). Telegrams: “DAMOPHON, LONDON.” 
Welded Boilers for Domestic 
Supply and Heating Works: Eastdown Works, Dermody Road, Lewisham, London, S.E. 5530 
Telephone: LEE GREEN 1473. 
Apparatus. AND AT 
QLASGOW. NOTTINGHAM. SHEFFIELD. INDIA. GREECE. 
R. JENKINS & CO LEEDS. WALLSEND-ON-TYNE. § SOUTH WALES. SOUTH AFRICA. RUSSIA, 
s LD 
_(tetad. 1858) ROTHERHAM, CONTRACTORS TO—Admirsity, War Office, Crown Agents for Colonies, India Office, General Post 
$527 Yorxs. Offices, London County Council, &e. 
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GAUGE GLASS “ol seeds ESTABLISHED > cE 


PROTECTORS. ATL LTRS SES 1853. 
5 he“Bee”* 


The 
Governor 



























MAKERS OF THE NEW CAUCE CLASS 





The Acme 
_s 

Ss. EX. 2.” of 
FOR SPEOIAL HIGH-PRESSURE BOILERS Perfection. 


STEAM GAUGES.||.”™. 


PATENT, 
PRESSURE and INDICATING 


GAUGES of all Descriptions. q gE waaay por 


JOSEPH TOMEY & SONS, Ltd., Aston ‘Birmingham. G The*Dee Gorere 


applicable to all Recip- 
rocating Steam Engines 














London Office and Warehouse: 5, Exchange Parade, Southwark St., London, S.E. 








throttled-governed Gas 
and Oil Engines and 
Steam Turbines 
whatever be the vari- 
ability of the load. 


@ The “Bee” Governor 
will increase output 
in value by 


° ° 
2@zyr 10% 
due to constant max, 
speed, 











@ Full particulars will be 
sent on application to: 
5194 


NEWTON, BEAN & MITCHELL, 


DUDLEY HILL, 


BRADFORD. 


Telegrams—“‘Aproit, Dupiey Hint.” 
Telephone No.—125 (Two lines). 


aes 


“ASHTON” 


HIGH-GRADE 


LOCOMOTIVE POP VALVES 
Chime Whistles and Whistle 
Valves 


PRESSURE GAUGES AND 
GAUGE TESTING SETS 


Wheel Recording 
Press Gauges 


























a 


HOBDELL, WAY & €0., 


Lrb., 

124-7, MINORIES, LONDON, E. 
Telegrams: ‘‘ Homnans.” 
Telephone: Avanvus 8810. 8607 

CONTRACTORS TO H.M. GOVERNMENT. 








{ j (Freer [- 
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PUNCHING, SHEARING, CROPPING & SLITTING MACHINES. 











ox BUILT UP STEEL PLATE DESIGN. 


THE ABOVE ILLUSTRATIONS REPRESENT A MISCELLANEOUS SERIES RECENTLY BUILT AND SUPPLIED. 


roermacom Whe A. WALBER & CQ. insecne soe. vecroms 


“ VILVALLE, LONDON.” Engineers and Machine Tool Specialists, (2 lines). 
38, VICTORIA STREET, WHSTMINSTHR. 5250 


Siemens- Martin ‘ope Open Hearth Steel 


BOILER ®* PLATES 


Also Ship, Tank, Bridge, Firebox and Special Plates. | 
Soft Welding and Flangmg Plates for Furace and other Purposes: Thicknesses from } inch up to 6 inches. 


SIEWARTS AND LLOYDS, Lr. 


On Admiralty and 41, OSWALD STREET, GLASGOW. 5812 Board of Trade Lists. 






























































IcE & REFRIGERATING MACHINERY 
ano INSULATION. 











Land Carbonic Anhydride and Marine 
Installations. oa Installations. 
THE LIVERPOOL REFRIGERATION COMPANY, Lt. 
LONDON OFFICE: Contractors to H.M. Admiralty, 

London House, New London Street, E.C. COLONIAL HOUSE, LIVERPOOL. 








QUICK DELIVERIES 


AND KEEN COMPETITIVE PRICES FOR 


PHOSPHOR BRONZE 81x03" 


CASTINGS. 


ALL GRADES TO MEET ANY SPECIFICATION INCLUDING ADMIRALTY AND WAR OFFICE, 
HIGH-CLASS STEAM FITTINGS AND BOILER MOUNTINGS, ADMIRALTY 
GUN-METAL AND ALUMINIUM CASTINGS, ANTI-FRICTION METALS. 

Tr. Ma. Bina ETT & Sons, tL. e 
Contractors x — tv HANLEY, St ffs 5284 TEL Errcs-n. 284. 


GRAMS—BIRKETT, HANLEY. 
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SIEMENS OPEN HEARTH PROCESS ONLY. 


BARS, ANGLES, CHANNELS, ZEDS, &c., 
ALSO REELED AND DOUBLE REELED BARS FOR STAYS, &c. 


= STEEL PLATES ~~ 


HIGH TENSILE STEEL AS SUPPLIED TO THE ADMIRALTY, BOARD OF TRADE, LLOYBS AND BRITISH CORPORATION. 
SPECIAL STEEL AS SUPPLIED TO THE BRITISH AND FOREIGN GOVERNMENTS, 





DAVID COLVILLE & SONS, LD., 


DALZELL STEEL & IRON WORKS, SPECIALITY BOILER PLATES. 
BoiLer BRAND. MOTHERWELL. 





SHip & Brivae Branp. 


ROBERT STEPHENSON & GO., LIMITED, 


E.ccomotiwe Builders, DARLINGTown. 
ESTABLISHED AT NEWCASTLE, 1821. NEW WORKS OPENED AT DARLINGTON, 1902. 











WORKS : 


Telegrams— 
ROCKET, DARLINGTON, 
Nat. Telephone— 
2700. 


Codes— 
Engineering Standards, ABC 
(Sth Edition), Engineering 
Telegraph (2nd Edition) and 
Kendall’s. 


LONDON OFFICE: 


Sanctuary House, 


WESTMINSTER, S.W. 
Telegrams— 
ALTISCOPE, LONDON. 
Nat. Telephone— 
No. 650 VICTORIA. 





1130 


LOCOMOTIVES OF THE HIGHEST CLASS UP TO ANY SIZE AND CAPACITY. 
_ Special Locomotives : Compound or Simple Expansion, Articulated, or other Types with Flexible Wheelbase to suit any Gauge of Rail and Conditions of Serviee. 


IMPROVED VACUUM BRAKE APPARATUS. 


“CRAB” CYLINDER AND RIGGING 


(RATIMN TED. ) 


























GREAT SAVING NO BRAKE 
IN WEIGHT SHAFT. 
OF RIGGING. 

VERTICAL 

BLOCK STRESS ON 
PRESSURES UNDERFRAME 
COMPENSATED. ELIMINATED. 








THE CONSOLIDATED BRAKE & ENGINEERING COMPANY, LTD,, 


21, MOOR EIEZLDS, LONDON, EI.C. 4964 
Telegrams :—Vacuo, Ave, London. Phone :—2710, London Wall. Code :—ABO., 5th Edition. 
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Telegrams : SS Telegrams : 


SESSEMER, SHEFFIELD. = * —_ ° BESSEMER, BOLTON. 


SEN | iy fi AEDILID), PR&COLy Y 


STHETL MANUFACTURERS. 
AND AT BOLTON (LaANcs.) opEClALi Tie, 










opeClAL/7ig, 


FPORGE INGOTS up To 26 TONS. 
SHAFTING 
OF ALL DESCRIPTIONS FOR 
MARINE anp LAND ENGINES. 





FORGED CHROME 
STEEL SHOES ano DIES, 
FOR GOLD MINING PURPOSES. 

LARGEST OUTPUT 

oF ANY ENGLISH FIRM. 





ROLLED BARS, FLATS, 

ANGLES, COLLIERY RAILS, 
FISHPLATES, SPRING STEEL 

AND SPECIAL SECTIONS. 





ROLLERS ano PATHS 
FOR QUARTZ CRUSHING. 


NICKEL REELED 
« BARS. 
CASE re 
HARDENING BILLETS 
STEELS. & 

— BLOOMS 
HIGH nee 
TENSILE 2-12" sQ. 

OTeeL CONTRACTORS 
WIRE DRAWING TO 
& COLONIAL, 
ORDNANCE 
WORK. INDIAN, 
CONTRACTORS wey THA nl ign FOREIGN 
TO ' s mn GOVERNMENTS, 
ADMIRALTY, BRITISH 
WAR OFFICE, 2 
OROWN AGENTS 


con Tee BUILT-UP ano SOLID CRANK AXLES, wirn GUARANTEED MILEAGE, ann CRANK RAILWAYS 


COLONIES. SHAFTS, TYRES, ano AXLES or att types for Railways, Tramways, &c. ae 


SPECIAL HIGH-TENSILE TYRES, “ARGENTINE” BRAND, for Locomotives, &c. 
WELDLESS CRANK HOOPS, BOILER RINGS ano ANGLE RINGS. #481 


™ REES ROTURBO MFG. CO., Ln. 


Head Office and Works: WOLVERHAMPTON, ENGLAND. 














HIGH EFFICIENCY MINE PUMPS. 


London Office— 
a LT 









AREES 
RoTURBo 


ADE 
MARK 


HASTINGS HOUSE, 
NORFOLK STREET, 
STRAND, W.C. 


4486 











Tel. 900, Wolverhampton. 
1811 
Central, London, Roturbo Mine Pump. 20,000 GP.H. 1460 ft. Head. 1450 R.P.M. 
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D.K. T urbo = Alternator Sets. 


bo 
© 









| 





All D.K. Machinery is designed and constructed 
on a quality basis, thereby insuring satisfactory 
service with economy under all conditions of load. 
Each machine is subjected to thorough and exacting 
tests during its various stages of construction. 


MOMMA AWM A 


DICK, KERR 


& CO., LIMITED, 


ABCHURCH YARD, CANNON STREET, LONDON, E.C. > 
Branches: MANCHESTER, NEWCASTLE, JOHANNESBURG, TOKYO, SYDNEY, 
BUENOS AIRES, RIO DE JANEIRO and MILAN. 


EMMA TM 


WILLIAM BEARDMORE & CO., LTD., 


Telegrams: “BEARDMORE, GLASGOW." “BEARDMORE DALMUIB* 


220M LM 






















camsensteenstnmamees Steel Manufacturers, Forgemasters, 
WAR SHIPS, Gun and Armour Plate Makers, 


MAIL STEAMERS ahs , 
3 h ’ 
CARGO VESSELS,  “Lipbuilders & Engineers. GLASGOW. 








sSsHarrs Speen —— a 


Crank & Straight, Hollow & Solid. AR M0 Uj 4 PLAT ES For ta, CARRIAGES and WAGONS, 


SHIP & BOILER PLATES & SHEETS. 

HYDRAULIC FLANGED WHEELS & AXLES 
BOILER FRONTS, ENDS AND FLUES. 

swsn:cumonr | ORDNANCE. | 3! el MU, en 


OIL ENGINES. Ai tacts afforded for TESTING at the Works, 


STEEL CASTINGS owktths. 
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Before you condemn 


a broken drill as defective make sure 
that you have ground the point correctly. 


The adjoining illustration shows a correctly ground drill. 








The two cutting edges should be ground— 
(1) At equal angles to the axis. 
(2) Of equal length. 
(3) With proper clearance. 


Then the point should be thinned to one-third the web thickness, 
taking care not to encroach on the cutting edge more than is 
absolutely necessary. 





We are so convinced of the urgency of the drill grinding problem 
that we have spent a large amount of time and thought and experiment on the production of a machine 


that would make it difficult to grind a drill incorrectly. 


Accordingly our machine has the following features— 
(4) It runs throughout on oil-tight and water-proof ball bearings so that no 


trouble can occur from slackness in this direction. 

(2) The drill holder is set to give proper angles and clearance without 
adjustment. The operator cannot go wrong with these. 

(3) Instead of feeding the drill to the work, the wheel is fed to the drill. 
The drill is backed up by a stop and the wheel is fed to a stop. 
Consequently the two cutting edges must be ground to equal lengths. 

(4) A point thinning wheel is provided so that there is no excuse for not 
seeing to this point. 

(5) Its capacity is } in. to 2} in. 


For smaller drills we can offer a reliable machine built by the 
Washburn Shops of the Worcester Polytechnic Institute. 


Immediate Delivery. 


ALFRED HERBERT LID. 
COVENTRY. Le 


“PORTER” LOCOMOTIVES for all gauges of track and every variety of Main Line and Construction Service. 














Class C—2—T ‘“‘MOGUL.” Tractive force, 7 tons. 


OUR NEW CATALOGUE IS 
INVALUABLE TO ALL 
LOCOMOTIVE ENGINEERS 5370 





WONHAM, BATES & GOODE (Inc.), Engineers and Contractors, 
Head Office—17, Battery Place, NEW YORK CITY, U.S.A. — cabie Address—“staPety,” N.Y. 
London Office—3, London Wali Buildings, E.C. 
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The STANDARDISATION of. 
CUTTING TOOLS. 


By A. H. C. 


During the past two or three decades the word 
Standardisation has stepped out of our dictionaries 
and has assumed a practical form that is thoroughly 
understood by the few, partly understood by others, 
but only indifferently understood by the many. The 
period referred to has seen many and wonderful 
changes in our machine shops, and we hope we 
are not false prophets when we assert that the next 
decade will still see more marvellous changes. 


Certain it is that one change will be that of more 
intense specialisation and consequent standardisation 
—first, in the objects of manufacture, followed quickly 
by the methods of production. But when all is said 
and done, there will remain this obvious fact, that 
cutting tools will still be required for our lathes, 
planers, shapers, slotters, turret and capstan lathes, 
boring mill, and any new specialised machines we 
consider necessary for our reorganised plants. 


We must also face another fact in the near future 
and that is concerned with production. Production, | 
in the new trade war rapidly developing at the present 
time, will have to be intensified. We shall have to | 
obtain the maximum efficiency from every machine 
n the shop. The question of Cutting Tools is 
intimately bound up with the problem of intensified 
production, for unless we employ efficient tools, how , 
can we expect to obtain efficiency from our machine 
tools ? 


Every machine must have available an adequate | 


supply of the most efficient tools for each operation 
performed on it. Further, those tools must be 
manufactured on an efficient basis—that is, they 
must be cheaply made and easily maintained in 
good condition. 





GRINDING A CRANKED ARMOUR-PLATE TOOL. 


The first thing to do is to carefully consider the 
tandardisation of all the tools in use in the shop. 
(he number of varieties of tools should be restricted 
to the minimum consistent with good work. This 
simplifies and cheapens their manufacture. The 


standardisation of tools is not an easy matter when 
first tackled ; each man has his own ideas on what 
is the best tool, so that the one entrusted with the 
work of standardisation should be a man of wide 
experience and great tact. 


Next, the workman must be prevented from alter- 
ing the tools served out to him, while full provision 
is made so that he need never be kept waiting for 
a tool longer than is necessary to obtain one from 
the stores. 


A Tool Grindery is rapidly becoming of first-rate 
importance. It should be laid out to suit the needs 
of the shop or shops it is intended to serve. Bar 
racks will be required at one end for storing the 
high-speed steel bars from which the tools will be 
made. 
machines for cutting off, and one or more black- 
smiths’ hearths for any forging required. 


GRINDING A TOOL WITH HOLLOW CURVED 


TOP FACE. 


The Grindery will be completed by 
the installation of Lumsden Grinders, 
Oscillators for roughing to shape 
before hardening, and Plain Grinders 
for finishing after hardening. There 
is no system of Toolmaking in existence 
at the present time so simple, so 
easy and so cheap as the Lumsden 
system. 


The chief features of the Lumsden 
Oscillators are the universally adjust- 
able toolholder and the power 
oscillation of the grinding wheel. 
Grinding is so easy that it is cheaper 
to remove a large amount of metal 
—even high-speed steel—in forming 
to shape, than it is to forge it in order to save 


metal. This fact has been proved over and over 
again in many large works in the British Isles 


and elsewhere. 


Then there will be some hack sawing | 





So, on all tools smaller than, say 1} in. square 
section, it pays to eliminate forging almost entirely, the 
exceptions being those few tools which must be bent 
or drawn down to a blade, such as parting tools. 


Another advantage obtained by adopting the 
Lumsden system is the fact that it is possible to grind 
a hollow curved face on the top of a tool. This opera- 
tion, prior to the Lumsden device, was a difficult one 
to do, and could only be done by hand. The Lumsden 
device renders it well within the capacity of an inex- 
perienced operator to duplicate tools with a hollow 
curved face. 












F459, 


THE LUMSDEN OSCILLATOR. 


Lumsden Machines have been and 
are being used in very large numbers 
for the manufacture of spade cutters. 
Blanks are mounted on an arbor in 
the toolholder and rotated with their 
edges presented to the wheel under the 
control of a hardened former in contact 
with a guide plate. By this method 
they can be roughed to shape in a 
fraction of the time taken by any other 
method. 


Lumsden Grinders: are made in the following 
sizes and styles :— 


No. 1 Oscillator for tools up to 2 in. by 14 in., and 
spade cutters for 4°5 in. shells. 


No. 2 Oscillator for tools up 3 in. by 2 in., and 
spade cutters for 6 in. shells. 


No. 2a Oscillator for spade cutters for 9°2 in. shells. 


No. 3 Oseillator for large armour plate and similar 
tools up to 6 in. by 3 in. section. 


No. 1 Plain with a 12 in. flat-fronted cup wheel and 
automatic water supply. 


No. 2 Plain with a 16 in. flat-fronted cup wheel and 
automatic water supply. 


22 in. by 2$ in. Plain with ordinary wheel for grind- 
ing on the periphery. 


Od 3300 


Full particulars can be obtained from Alfred 
Herbert Ltd., of Coventry, who have a number of 
Lumsden Machines in constant operation in their 
Tool Grindery. 
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ROYCE LIMITED TRAFFORD PARK 


, MANCHESTER 














SPECIALISE IN THE FOLLOWING PRODUCTIONS: 





00 601882, TeaPronD Pam Electrical Cranes (Jib, Overhead and Goliath types). 
TE sii Electrical Capstans (Ordinary and “Royce” Patent 
Pe edible Free Bollard types.) 

pe Electrical Transporters and Pulley Blocks. 
- i Electrical Winches and Goods Hoists. 


FOR ALL PURPOSES FOR 
DIRECT CURRENT. 


DYNAMOS & MOTORS 


Please send us your enquiries. 


IRONITE FLOORING 


Registered Trade Mark. ENTIRELY BRITISH. Patented Process. 


maxes CONCRETE FLOORS 


WEAR PROOF, DUST PROOF, WATER PROOF, GREASE PROOF. 




















Also 


IRONITE WATERPROOFING 


(Patented Process), 
for rendering, at a very low cost, 
Cement, Bricks, Concrete, Wood, &c., 
absolutely Waterproof against 
heavy water pressure. 


FLAT ROOFS rendered Waterproot 
at less than half the cost of Asphalt. 


For full particulars apply to: 


The IRONITE CO., Ltd. 


Mansgers—S. THORNELY MOTT @ VINES, Ltd,, 
11, Old Queen Street, Westminster, 
LONDON, S.W. $831 


TELEPHONE— TELEGRAMS— 
No. 5618, VICTORIA. “THORMOTVIN, Vic., LONDON.” 
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“ 


POWERFUL TWIN-SCREW SHALLOW DRAUGHT TUG 


built by. 


YARROW & CO., L® ,Glasgow, 4 


(formerly of Poplar, Pas 


Yarrows, Limited, of Vicaoela British Columbia, Shipbuilders, Ship Repairers and Engineers, are associated 
with Yarrow & Co., Ltd., Glasgow. . 


——— 





: 25 Le The abpue nai a Stina secrete Shallow Drodyns Tug, length 80 fis ‘hone 14 ft. Gi ins., draught 
422 ins., propelled by screws working in tunnels fitted with YARROW'S PATENT HINGED FLAP; WS se, 
ies Ble 8 2. which, considerable increase of speed is secured without additional: power or cost, ans Os ae 
a he. oe a= = unr efficiency under a conditions of load is obtained. © : 
Sele ofky ee ee 


A Mes. a RROW. soniten st eee and Commercial Vessel, Shallow Dresght Sinner Tugs, Ae ss rrp ; 
el Ser ‘i 


TAMES HOWDEN, a 00. { GLASGOW. 


MANUFACTURERS OF 
“IMPULSE” STEAM TURBINES, SPECIALLY RECOMMENDED FOR LARGE UNITS. 
HIGH-SPEED STEAM ENGINES. 
















MANCHESTER— 
86, Cross Street. 
LONDON OFFICES - 


Caxton House, 
Westminster, S.W. 


NEWCASTLE— 
90, Pilgrim Street. 
and 


9, Billiter Square, E.C 


BELFAST— 
137, Royal Avenue. 





160 KWT. “HOWDEN” MIXED PRESSURE TURBO GENERATOR 
Installed at Nobel's Explosives, Ltd., Stevenston, N.B. 


PATENTEES ANG MANUFACTURERS OF HOWDEN’S FORCED DRAUGHT; 
WALLSENO-HOWDEN OIL BURNING SYSTEM. 
PATENT COMBINATION WATER-TUBE BOILERS; 
AND VENTILATING FANS. 6513 


JAMES HOWDEN & CO., LTD., GLASGOW. 
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CRAVEN BROTHERS «axcuesren LIMITED, 


dain ceo, Vauxhall Works, REDDISH, STOCKPORT. © «. sities ven 


Contractors to the War Office, Admiralty, Colonial and Indian Governments. Established 1853. 















HIGH-CLASS MODERN 


for Locomotive, Ra on dag iage and Wagon Works, 
Ordnance, Marine and General Purposes. 


GRANES ano LIFTING MAGHINERY 


of all Types to any Capacity. 


GROUND TRAVERSERS ~ 


for Locomotives and Carriages. 

















HYDRAULIC MACHINERY, 
SHAFTING, HANGERS, &c. 


Cuotations given for Castings up to 4@ tons weight. 


GARDNER PATENT GRANK PIN TURNING LATHE 


ENORMOUS SAVING IN CRANK PIN MACHINING TIME. 











(FULL PARTICULARS ON APPLICATION.) 


An absolute essential where Cranks 


are machined in quantities ! 


L. GARDNER& SONS, L> 
Patricroft, 


MANCHESTER. 


Selling Agents :— 


Messrs, A. HERBERT Ltd., COVENTRY, 
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THE HOFFMANN 
MFG. CO., LTD., 
CHELMSFORD, 
ESSEX. 





4615 








SONNY 


B.V.C. VACUUM DUST REMOVAL PLANT 


(Booth System). 


Saves Labour and Time 
in Removing Dust from 


BOILER FLUES, 
ECONOMISER CHAMBERS, 
WORKSHOPS, 

INDUSTRIAL FACTORIES, 
CHEMICAL WORKS, &c., &c. 








a 











WLM 


z 
PS) 





NUNN ATLL 


We are Makers of 
Belt-driven Vacuum Pumps 
Multi-stage Air Suction Fans 


THE BRITISH VACUUM CLEANER CO., LTD., 


Vacuumiser, Walgreen, tondon, Dept. 5/20: PARSONS GREEN LANE, S.W. none Cres 


Putney 2470 (Two lines) 


SN 

















2 MILL 


Sm MMMM 
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“Centralized Control” 


RADIAL 
DRILLING MACHINES 


PH. 1256 
SADDLE 


CONTAINING 


ALL CHANGES of FEED and SPEED 


ON OUR 
COMBINED SENSITIVE RADIALS with ELEVATING 


ARMS or ELEVATING TABLES. 


9 SPEEDS. 4 FEEDS. 


Max. Radius of Spindle 3’ 6”. Drills up to 14” in MS. 


| ARCHDALE 


a , BIRMINGHAM. 


te a nee a —Ee 


OH CHOH © OH OR OH OB OH ORG 


=" H.W. KEARNS 2 C2: © 


Test Piece supplied with every 
Machine as a Guarantee of }4‘O) 
Accuracy of the Machine 



































The ee wd ved 
‘© ) MachineTool of re times 


Bad TH « nemy of the Lathe, 
Drill, Plan 


er, Shaper, Slotter 


and Milling Ma chin 


Ifyou havepiecesto machine 

(either complicatedorsimple) 

consult us before purchasing 
other machine Tools. 


z.) in centre to 
Our guarantee d times will crease oN accessibility of the 
represents 0 o. 3 Size + mye rd Machin 


4x Pa, machine and to facilita “ E 
probably show you ‘how to ros oie pe ae ger IS 5 Bete Turn To ble a ee we fe — 
save initial outlay as well as ord 4) 


“Sas HIGH SPEED SURFACING BORING. 2... 
© oun chines can command g MILLING & DRILLING MACHINES. = fi var Reanescanaed rN Sy, 
Del ten vieier * beep MADE IN FIVE SIZES hie 


TEST PIECE SUPPLIED WITH EVERY MACHINE. 


@xYSKOMOKROROHOHOKRONG 


Direct Belt Drive for drilling, &c.. 
giving g higher speeds and greate 
from 30 








Bed Specially deep with web to 
ye — left sli: shtly clea 


at 
it: 
it 
rfl 
JO MOM G 
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National Gas Engine Co., 


LIMITED, 








AS SUPPLIED SPECIAL 
FOR FEATURES. 
Spinning Reliability. 
Mills. Regularity of 
Speed. 
Weaving 
Sheds, Low Fuel & Oil 
Collieries, &c. Coasumption. 
Electric Driving>for Positive 
all purposes. — Starting. 





Installation of TWO 500 B.HP. ENGINES, running on Ooke Oven Gas, at a Staffordshire Colliery. 





WORKS and OFFICE: Ashton-under-Lyne, MANCHESTER. 
LONDON SHOWROOM : 75a, Queen Victoria Street, LONDON, E.C. 5150 














STEAM HYDRAULIC 


/HICH-SPEED FORCING PRESSES 


500 to 3000 tons power. 


40 years’ experience in 
manufacture. 


Hydraulic Presses of all 
Types. 





Advantages :— 


BETTER FORCINCS. 
INCREASED OUTPUT. 
SELF-CONTAINED. 


Advantages i 


NO PUMPS OR ACCUMULATOR. 
NO EXPENSIVE FOUNDATIONS, 
LESS WEAR AND TEAR. ssi9 











QUICK-ACTING 1200 ft. PRESS. STEAM HYDRAULIC. 


FIELDING « PLATT Lio. 


Head Office and Works: GL.OUCDsS TEE. Established 1868. 
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e Guard to Prevent Calipering Steel 
Chips and Dirt Attachmeat Herring-bone 
Center-Drive om a Prin a 
Tailstock “Sure-Crip” 
Spindle Drivers Pneumatic 
Car-Wheel “"\ = x _ 
L th wick wheal Sesomt 
a e Driving Thru © Tailstock 
All Steel 
: Gearing 
with Steel Herring- 4 
bone Driving Gear. : precy te ag 
ne FR tony 
, Rails to 
Center of 


Combines not only all of 
the well-known time and 
labour-saving features that 
have made possible the 
great output of our 
previous models, but also 
includes many new im- 









Tailstocks 











, 





proved features. eee oe 
oa sR aners Bushings 
Ness ° r 
Od 5433 ig eS a Que 
, ee ty Journals ~ 
PY ‘ D>» > "Mac Ss 
Write for “ Progress <8 Centers for 
be : Ratchet Wrenches Use with 
Reporter ”— issue No. 27. rab sscmoongy een tering 
Feed Screws lnside Journals 





NILES-BEMENT-POND CO. 2) tims ‘Sc, tan, si 
oak eat eovtsion, Sediabemnaaainaanas. . inane naiion.a taces ofan Ltd., Technische Afdeeling II. Rotterdam. JAPAN—The F. W. 


Horne Co., 6, Takiyama-Cho, Kyobashi-ku, Tokyo. /s/7ALY-—Ing. Brcole Vaghi, Milan. BRAZIL-—Comptoir Techni 
" . X mn que Bresillien, P.O. Box 802, Rio de Janeiro. 
PERU—W.R. Grace & Company, Lima. OHILE—International Machinery Co., Lovande, 540, Santiago; and Nitrate Agencies, Ltd., Antofagasta and Iquique. 


RUSSIA—S. G. Martin & Company Ltd., Gogol St. No. 21, 








ee ——— 


















\\ Send for the 
I) Enquiry Form 
i To-day. 


Acceptance of the 





offer places you under 





no obligation. 


UR highly specialised Paint Service provides that you can 

O have enamels of the particular kind best suited to your 

individual needs and forming a distinctive characteristic \ 

of your house. Such enamel would be yours on/y—quite different 
to that used by any other firm. 

Certain Engineers and Manufacturers have been quick to 
perceive the advantages of using their own enamels and our faith 
that the idea will appeal to many other progressive firms prompts 
us to extend this service. Accordingly we here and now offer to 
prepare, free of charge, a working sample of any Enamel or Paint 
you may requir2, having its own special characteristics. Careful 
answers to the questions embodied in the special Enquiry Form 
which we will send on application should furnish us with all the 
necessary information for solving your problem successfully. 


DIXON’S WHITE Ltd Albion Wharf, Bow, LONDON, E 


Paint and Varnish Manufacturers 
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Joseph Evans &Co. Ltd. 


Liverpool Street Mills, 
BIRMINGHAM, Eng. 











MANUFACTURERS OF 








Seamless Brass & Copper Tengrams and Cable: “Adopt irmingham:* FOUNDED 1090, 

Loco. & Condenser Tubes. — 
FOR HIGH SPEED TURNING and SCREWING 

BRAZED BRASS AND COPPER TUBES. RODS order our WELL-KNOWN BRAND 


EXTRUDED _EVCO" 


made in every possible teat 


METALS. -FORGINGS 


FENDER MOULDING 











TO ANY SIZE and WEIGHT. 
AND RODDING. 
Se it OVER 100 TONS 
Rolled Metals and Wire. | HINGE BARS, CHANDELIER SHAPES, ROUNDS, 
OVALS, HEXAGONS and SQUARES always in Stock. 
CLOSE JOINT STEEL BEDSTEAD TUBES. 
ROLLED AND DRAWN STEEL SECTIONS — 
in all shapes and sizes. NEW PATTERNS AND SHAPES MADE TO SUIT CUSTOMERS’ REQUIREMENTS. 





PRICES, SAMPLES AND FULL PARTICULARS ON APPLICATION. 
Orders executed direct by Cash Payment against Bill of Lading. 
or through any responsible Export House. 


Aluminium in Sheets, Rods, Tubes and all Extruded Sections. Brass, Copper, Gun Metal and Aluminium in Ingot. . 
Castings and Stampings (finished or unfinished). Brassfoundry, every description of Stamped ane Cast. 
Railway Coach and Tram Car Sections in all metals. 0504 











STRAIGHT FLUTED DRILLS. 


Your contracts need not be held up owing to shortage of 


Small Twist Drills. We can supply Drills with Straight 
Flutes that will drill steel, but are 


ESPECIALLY SUITED FOR BRASSWORK., 


We can make for you any special size you require, and can 
supply all sizes "250 in. and smaller. We can guarantee 


QUICK DELIVERIES IN LARGE QUANTITIES. 
RICHARD LLOYD & CO., :*tzc.ve"S.e, BIRMINGHAM. 
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BOnN ACCORD 


SALVAGE PLANT 


As supplied to the leading Marine Salvage Companies all over the World. 








STEAM PUMPS aie OIL ENGINE PUMPS 
SUCTION BOXES | sll ey =| biscHaRGE VALVES 
SUCTION HOSES | re ame | SLUICE VALVES 
FIRE. HEADS » Bs eee | FOOT VALVES 


STEEL PIPES BOGEYS ano 
sia : ALL FITTINGS 























THEY SAVE MEN. 


WESTERN DUMP CARS (RAILWAY TIPPING WAGONS) 
SAVE MEN & SAVE MONEY. 





Zales 
4 Daw, 


_*% 


WILL DUMP QUICKLY. 
WILL RIGHT WHILE MOVING. 


WILL STAND UP UNDER STEAM SHOVEL 
LOADING. 


WILL KEEP OUT OF THE REPAIR SHOP. 
= eee, . WILL STAY ON THE TRACK. 

: i § 

= USL} WILL SOON PAY FOR THEMSELVES. 


THESE CARS ARE IN SUCCESSFUL USE 
ALL OVER THE WORLD. 


THEY HAVE STOOD THE TEST. 


AR 


~~ 





Western Dump Cars are built in all sizes and gauges from 4 cubic yard to 30 cubic yards oapenity, 
Write for Illustrated Catalogue. Send for free illustrated copy of monthly magazine ‘‘The Earth Mover.’ 


WESTERN WHEELED SCRAPER COMPANY, 


Earth and Stone Handling Machinery, AURORA, ILLINOIS, U.S.A. 


° srirism Agents—-GEORGE F, WEST & CO., 13, Victoria St., Westminster, London, S.W. 


—«- SOUTH AMERICAN Agency : Calle Reconquista 46, Escritorios 618-619, Buenos Aires, Argentina. AUSTRALIAN mtative—E. D. MORRISON & CO., 


George Street, S N.S.W. NEW ZBALAND Representative -ANDERSONS LIMIT Christchurc! 
Cable Adérens Wonka Ausomh — es used—-Al, AB oT ath and 5th Editions), Western Union. 4883 








5 ty ie : ote eat 
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MITHS’ CRANES}- 


REN aie OF EVERY DESCRIPTION. 
The Most Efficient & Up-to-date. 























Locomotive Cranes, 
Overhead Cranes, 
Goliath Cranes, 
Electric Winches, 
Capstans, 

















5674 
Winding Engines, &c. 
—— SEND FOR OATALOGUE. 
a ers Sind aoe i ‘ 
' , “es “ “ws Fate: * ue ultima st ae = : 3 re allow — —_ = p's gran. ——_ a tin 
— aan Shunting Crane with ‘Lifting Magnet. LONDON OFFICE: 25 Victoria St., Westminster, S.W. 








aie THOMAS SMITH & SONS 


Steam and Electric Crane Works, RODLEY, near LEEDS. 9 "*“SShTis, “to 


ITH, RODLEY.” 
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WEIR OIL FUEL 


Pressure Pumps 


Specially designed for this duty. : 
Suitable for all classes of Oil Fuel. 
Economical in Steam Consumption. 


Absolutely Reliable in Working. 


Largely fitted in the British 
Navy and Mercantile Marine. _ 




















Up to the Largest 
Dimensions and Capabilities. 


G. & J. WEIR, Ltd., Cathcart, GLASGOW. 


DREDGING PLANT === 


Bow and Stern Well Centre and Side Ladder Bucket Barge-Loading and Hopper Dredgers, Suction Dredgers, Hydraulic and Mechanioal 
Agitators, Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, Tugs, Ferries, Paddle and Screw Steamers. 




















Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 


FERGUSON BROTHERS ex: Giasgow, LTD. 


SHIPBUILDERS AND. ENCINEERS. 
ee AND ADMIRALTY LisTS. NEWARK works, PORT GLAsSsGow. Tele. Address : DREDGER, PORT-GLA8GOW 
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TANGYE’S 


“HT” type GAS ENGI 














WITH “VARIABLE ADMISSION” GOVERNING. 


For 
‘* Works like a Steam driving alternators 
Engine.” in parallel. 





SINGLE CYLINDER OR COUPLED ENGINES. 


TANGYES LTD., Birmineuan. 


No. 205 B. 























i 
% 
Stationary Type. Starts in minutes 
ForQOrede Oil = -. 9} to 300 B.HP. +2 
For Refined Petreloum 1¢,, 75 BHP. No Lee required except for 
Portable Type. sta ? 
For Orade Oil. 9% to 45 B.HP. No external flame when 
For Refined Petroleum 14 ,, 35 B.HP. working. - 
BRANCGHES ;— ~ _ o oak 
elegrame— En, manu, annop, on. 
LONDON: 81, Cannon Street, E.C. Telephone—8144 Central. 
ADELAIDE -- 61-68, Hindley 
Street. 
ALEXANDRIA.. Rae dels Gare du 
Caire. 
BOMBAY -- Marshall’s Build- 
ings, Ballard 
Road. 
BUENOS AIRES 3383 Calle Peru 335. 
CAIRO .. -- Bue Bab-el- 
Hadeed. 
CALOUTTA o bay Ng St., and 
OHURCH, N.z, } South Belt 
DUBLIN .. -- Dickies Ware- 
house, South 
Dock Street. 
EAST ge nets 
8. Africa ee Street 
GERALDTON 
W.A. Marine Terrace. 
GLASGOW . Paton Street. 
LAHORE = Napier Road, 
Kalli. 
MADRAS 8, Second Line 
Beach (Post Box 
141 Madras E). 
MELBOURNE .. 685, Bourke St. 
MILAN .. -- Via Palermo 8-10 
PARIS... -. 28, Boulevard de I’Hopital. 
SHANGHAI .. 20, Foochow Road. 
SYDNEY -- 962, Kent Street. 
THE HAGUE .. 6, Verhulststraat. 
TUNIS ..  .. 109, Rue de Portugal. 


From a Photograph of the MCG 765 B.HP., “Blackstone” Fuel Oil Engine. 
ESTIMATES 2. FULL PARTICULARS POST FREE. Telegrame—‘Buscusromns, Stauroas.” Telephones—MNos. 307 and 808 (Two Lines) Oodes used—Al, ABO (4th and 6th Editions), Lexsen's, Ewemmmnmre. 5090) 


BLAGKSTONE & GO., L®., Stamford, England. 
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u ™ WALLSEND SLIPWAY 
ENCINEERING CO., Lr. 


WALLSEND-ON-TYNE. 


Engineers, Boilermakers, Iron & Brass Founders & Ship Repairers. 


DESIGNERS AND BUILDERS OF THE TURBINE ENGINES 


OF THE 


R.M.S. “MAURETANIA.” 


BUILDERS of MACHINERY for WARSHIPS, including 
FIRST-CLASS CRUISERS and BATTLESHIPS of the 


“DREADNOUGHT” and SUPER-DREADNOUGHT 


CLASSES. 














PATENTEES LICENSEES AND MANUFACTURERS 


OIL-BURNING INSTALLATIONS 


FOR BOTH LAND AND MARINE WORK. 
Over 3200 Steamers are at present running fitted with Oil-Burning 
Installations supplied by the Firm. 
FULL PARTICULARS AND SCHEMES ON APPLICATION. ws 











Works and Offices - WALLSEND-ON-TYNE. 


Telegraphic Address: “WALL,” NEWCASTLE-ON-TYNE. 
Codes used: Bentley’s Complete Phrase; ABC (65th Edition). 


London Office’ - = $30, Great St. Helens, E.C. 
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90 in 8 hours 
45 SHELLS 


ON 


LIBBY 
LATHE 


EQUIPPED 











WITH OUR 


AIR CHUCKS. 


You stop trains, drive rivets with air— 


WHY NOT CHUCK WITH AIR? 


WHEN ASSEMBLING BACK PLATE ON AIR CYLINDER, 
SEE THAT LOCATING MARKS ARE OPPOSITE TO 
INSURE AIR RORTSJBEING IN PROPER POSITION. 





BUSHING TO BE LIGHT DRIVE PIT 
IN BORE OF SPINDLE. 


Assembly of Master Hinge 
Collet Chuck and Operating 
aan, 4 Air Cylinder on Lathe 


! 
I 
1; 
~~4I4H4 | 
OUTSIDE DIAM. OF FRONT BUSHING | iP Spindle. 
































- | 
AIR INTAKE. TO BE 005” SMALLER THAN Piz 
SPINDLE BORE POSITION OF ROD FORWARD 
7 CHUCK OPEN. 





90 in 8 hours is the record of one of the largest shell manufacturers. 

They were able to do this on account of the increased speed 

and feed possible with this type of Chuck. These Chucks are 
instantaneous in operation, and have no upkeep cost. 


Coats Machine Tool Company Ltd. 


TEMPORARY OFFICES: 


Complete information regarding 
the use of our Air Chucks for 
Shell Work gladly furnished. 

















vitorn eo eLine. Palace Chambers, Bridge Street, Westminster, S.W. « Ceasentoon, Lesmen.” 
And at 78, St. Vincent St, GLASGOW, Goldsmith’s Hall, Pilgrim St.,. NEWCASTLE-ON-TYNE. 
Telephone: Central 2761. Telegrams : “ OoLcomacul, GLaseow.” Telephone : Central 3766. Telegrams: ‘‘OoLcoMACHI, NEWCASTLE-ON-TYNE.” 


ALSO SOLE AGENTS FOR —New Britain Machine Co., New Britain, Conn. ; International Machine Tool Co., Indianapolis, Indiana ; Colburn Machine Tool Co., Franklin, Pa. ; Celfor Teol Co., 
Buchanan 


, Mich. ; Shore Instrument and Manufacturing Co., New "York ; Gilman & Son, Springfield; W. B. Knight Machinery Co., St. Louis, Mo., ; Fischer Machine 6o., Philadelphia, Pa.; 
Hannifin Manufacturing Co., Chicago, U.S8.A., &. 
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= provide the ideal machine tool drive = 
= — Because — = 
= 1. The machines can be set up in-any convenient position. = 
= The limitations due to line shafting do not arise. = 
= 2. Only just so much power as is required to drive the = 
== ‘tool is absorbed. = 
3. With contactor control the machine speeds up auto- => 
= matically to the right working speed, so the operator => 
is free to give his whole time to the work. => 

4. A set of push buttons mounted in a convenient position = 

on the machine gives the operator complete control of = 

the motor, so he need not leave his work. = 

= 





ee 
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FOR 








TESTERS 


ALL INDUSTRIES. 











“PRINCESS OF THULE” 
HYDRAULIC TEST PUMP. = 
For Marine Boilers, &c. a) 

For Pressures to 200, 500 and 1000 Ib. Fig. 5040.—BAILEY’S PATENT 


HAND PUMPS to any Pressure. oo yor > 





The LONGRIDGE BOILER TEST 
PUMP. Packs in small leather 
case; weighs only 19 Ib. 











Fig. 5023.—HYDRAULIC TEST 
PRESS. To test any size of pipe 
up to 18in. bore and 3ft. in length. 

Suitable for any kind 
of earthenware pipes. 





To test up to 300 and 500 Ib. 











BOILER TEST PUMPS. 
300 and 500 Ib. 
Bailey's Original Design, 








Fig. 5112.—TWIN PLUNGER 
PRESSURE PUMP. 


Por Pressures to 2 Tons. 








Fig. 5120.—** THURSTON’S Patent 
RECORDING OIL TESTER. 
Also for Testing Anti-Friction 
Metal and Bearings. 





Fig. 5106. — PRESSURE and 
VACUUM GAUGE TESTER, 
Fig. 5105.—Ditto, without Cabinet. 








Fig, 5068.—STER-HYDRAULIC CRUSHING TESTER. 


This Machine is used for testing the crushing strain of cement, 
concrete, stone and bricks. 





Fig. 5107.—PORTABLE GAUGE TESTER. For pressure and vacuum, 





Fig. 5041.—DEADWEIGHT 
PRESSURE GAUGE TESTER. 


To 200 and 300 Ib, 
Useful toall large users ef gauges. 











CEMENT TESTER 
(Table pattern). 
Made to British Standards. 
To 1000 lb. 








BAILEY’S POWERFUL 
STER-HYDRAULIC TEST PRESS. 


For crushing tests, and fer 
extracting oils, &e. 











SEE BAILEY’S TESTER CATALOGUE No. 2008, PRICE 2s., 
CONTAINING 64 PAGES AND FULLY ILLUSTRATED. 








W* MAKE ALL KINDS OF RECORDING INSTRUMENTS, 


GYROMETERS, VALVES, STEAM 


PRESSURE AND vACUUM GAUGES, 
AND WATER FITTINGS, PUMPS, AIR 


COMPRESSORS, &c. 





Manufactured by 





SIR W. H. BAILEY & Co., LTD., 


At the ALBION WORKS, SALFORD, MANCHESTER. 





aad 
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6) TURBINE GEARS 


For SPEED REDUCING or INCREASING. 








ANY POWER. LAND OR MARINE. FORGED LUBRICATION. 
NOISELESS RUNNING. HIGHEST POSSIBLE EFFICIENCY. 











DAVID BROWN & SONS woo) LTD, 


GEAR SPECIALISTS, 


‘Lockwood, HUDDERSFIELD. 
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POWER 


OX) 





TRANSMISSION 











PULLEYS—ALL POWERS. 


SHAFTING. 
HANGERS 
ROLLER BEARINGS. 
SWIVEL BEARINGS. 
ORDINARY BEARINGS. 
SELF-OILING BEARINGS. 


BELT AND ROPE PULLEYS. 
GEAR WHEELS. 


SPLIT AND SOLID COLLARS. 


CLUTCHES-—ALL SIZES 
AND ANY POWERS. 








THE UNBREARBRABLE 
PULLEY & MILLGEARING CO., LO. 


Specialists in the Economical Transmission of Power. 


Head Offices and Stores: 56, CANNON ST.; LONDON, E.C. 
Works: MANCHESTER. 


Large Stocks held at London and our Works, and Agencies in all important centres. 


Every Installation carefully considered on its own merits, and the best possible arrangement and most suitable fittings designed to suit 
as illustrated in 35th Edition Catalogue of Standard Fittings. 


wh 





GALLOWS PULLEYS. BUSH PULLEYS. 





BELT PULLEYS—ALL SIZES. 





KO MILLWRIGHT WORK 








qawk wa Ry 








x) 
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é ; 
a THIS IS FROM AN 

ACTUAL PHOTO- 


GRAPH OF A SHELL 
MARKED BY THE 


“KELLY” 
SHELL 
MARKER. 

















Delivery 
from Stock 
FOR 


13, 15 & 18 pdr. 
: Shells. :: 


OCA 
oc) 





= THE CAPACITY OF 

a THESE MACHINES IS 

FROM 4 TO 5 PER 
MINUTE. 











JAMES R. KELLY & CO, Ltd., 


1 to 5, BRIDGE END, 


LEEDS. 


TELEGRAMS : TELEPHONE (2 LINES): 
“MECHANISM, LEEDS.” sus CENTRAL 686. 


NG i 
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Features your 
Motors 
should have 


Stiff Shafts. 

Good Bearings. 

Rigid Brush Gear. 
Liberal Rating. 
Perfect Commutation. 
Accessibility. 


ABSOLUTE RELIABILITY 


is of the first importance, more so 
now than at any time in the history 
of the country. 


Our energies are devoted exclu- 
sively to a line of these machines, 
and they represent the latest practice 
throughout. 


They are made to stand up to 
long continued runs and in types 
to suit all conditions. 


“Magnet. Manchester 
“Orders"Cannon. London 


# : ie 
Wf Wy/ 4 ty tof) 


OPENSHAW : 











5413 


London 49 Queen Victoria St. E.C, 
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‘THORNYCROFT 


SHIPBUILDERS & ENGINEERS. 





WAR VESSELS 


SUBMARINES, DESTROYERS, 
CRUISERS, MINELAYERS, &c. 


MERCHANT VESSELS 


UP TO 3500 TONS DISPLACEMENT. 


SHALLOW - DRAUGHT BOATS 


EITHER STEAM OR MOTOR PROPELLED 
BY STERN WHEEL OR TUNNEL STERNS. 


MOTOR CRAFT ror PLEASURE OR 
COMMERCIAL PURPOSES up to 300 TONS 





cuieene- aie en, a MARINE. OIL ENGINES 


“MARGARET.” CANADIAN GOVERNMENT. from 15 B.HP. to 180 BHP. 


STATIONARY & INDUSTRIAL 


WATER TUBE BOILERS and MOTORS 
OIL FUEL GEAR, ” Cate tenia Ute. 
OVER 2,500,000 HP. INSTALLED ON a re 


BRITISH & FOREIGN WAR VESSELS. 
ILLUSTRATED CATALOGUES, &c. 


TURBINE.’ and RECIPROCATING SENT UPON REQUEST: 
ENGINES, PROPELLERS, &c. 


JOHN 1. THORNYCROFT @ CO. 


LIMITED, 


WOOLSTON, 
SOUTHAMPTON. 


HEAD OFFICE: 
— CAXTON HOUSE, — 
WESTMINSTER, LONDON, S.W. 








STEAM YACHT “MIRANDA.” 
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BUTLER PLANERS 


WILL GIVE YOU : 
Maximum Yearly Output of Accurate Work. 




























The following features, which have been incorporated in the 


‘‘ Butler’’ Machines for many years, ensure this :— 


All gearing machine cut in steel. 





Pinions and shaft in one piece—no loose keys. 





Gear frame with shafts easily detachable from the main bed. 






"| 
Reversing pulleys in aluminium, securing prompt reversals and relieving belt strain, | 
‘4 


Bed with vee slides and side thrust flanges. 


oe Fe PP 





The Butler Planers are built to 
fine limits of accuracy, and they 
are designed to remain so. 


5446 


J. BUTLER & CO., Victoria Ironworks, —— 
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~ VICKE RS. LIMITED. 


ALL TYPES OF WARSHIPS DESICNED, , BUILT, E} ENCINED, ARMED, , ARMED, AND ARMOURED READY FOR SERVICE. 
OFFENSIVE AND DEFENSIVE AUTOMATIC SUBMARINE MINES. 


Tt RORAET. 
TURBINES; STEAM, OIL, AND GAS ENGINES. 

































}- 
lok aay 
A Marine Crankshaft. 
River Don Works, Sheffield. 











Works :—SHEFFIELD, BARROW-IN-FURNESS, BIRMINGHAM, CRAYFORD, ERITH, 


Sass SSS 





IPSWICH, DARTFORD. 











SS ————e Se 





——— <= 


vor asa “DU RALUMIN”  srxonc us sree. ) 


(REG. TRADE MARE.) 
An alloy of Aluminium with the strength and hardness of Mild Steel, but having only one-third of its weight. 
Will not rust. Almost unaffected by sea water. 





eee ee SSS 
} 
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En 


VICKERS HOUSE, BROADWAY, LONDON, S.W. 





} . 
} Licensee and Distributor for the United States— 
The American Duralumin Company, Hanover Bank Buildings, Nassau and Pine Streets, New York. \\ 
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\ f 
\ LIMITED. \ 
NOTE. at NOTE. i 
We can deliver from Stock, HIGH SPEED MERCHANTED TOOLS OF BRITISH i} 
’ ‘ MANUFACTURE. 

VANADIUM, AND CARBON DRILLS. SMALL TOOLS. We shall be pleased to quote for TAPS, I 
Please send your orders and enquiries FILES, CUTTERS AND OTHER SMALL 
direct to us. TOOLS upon receipt of your enquiries. 


— 
/ 
————— 





/ 
/ 


VICKERS VANADIUM HIGH POWER DRILLS, ie 
(Made of Vanadium High-Speed Steel). 


—— 









NSNEX 


X 


AS 
ASS 


——— 


et 


= 
= 





——- 


PATENT ADJUSTABLE REAMERS, 
Used in conjunction with Quick Change Chuck. 


————— 





The Standard Tools All Communications to— EFFICIENCY. 
\ for modern drilling TOOLS DEPT, i 
| and reaming practice. VICKERS HOUSE, BROADWAY, ECONOMY. 


LONDON, S.W. \ 


——< SSS —$—> —— eee SSS 


VICKERS MOTORS ||LCCOMOTIVE CRANK AXLES.| 


can be delivered from stock. 





2 


nn 














—————— 


oO 





ie 


————— 


Ez 


SEX 


A, 


ee = 9a 


Ris SRR NI a 
SEE, mite Oe RE ep ene ies NRRE * elnaenee a 
PREIS ¢ SSIES RA ie RCE 


Vickers 6 HP. Motors driving 6 ft. Radial 


Drilling and Tapping Machines. HIGH TENSILE STEEL TYRES “ausTrRALia” BRAND. 
STRAIGHT AXLES for Locomotives, Carriages, and Wagons. 


a VICKERS VANADIUM HIGH SPEED STEEL. 




















| 





| FORGINGS AND CASTINGS of every description. 307 \ 
H) The Electric & Ordnance Accessories Go., Ltd., River Don Works, SHEFFIELD. N 
/ WARD END WORKS : (Proprietors, Vickers Limrrep) BIRMINGHAM. Agent for France :—EUGENE BUISSON, 2%, Rue de Chateaudun 2, Paris. | 


\\ 


y x 
— \ . ~~ 
——<$<—— —————— ee —e Oe ESS SS OSS ZANY 
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Soles mannan sevenenr's... -(DOyl¢ $24 “AirPump’ Ventilator 

















UT ON Has Double the Extracting Power of earlier forms. 
NAM Ef LA l ES AND B LER JO ES Awarded the £50 Prize, with Grand —, omy Prize offered), at the International 

f n m ; Highest Award for Ventilation, Paris, Two Gold Medals. 
INSTRUCTION PLATES ee. Acadian = 





FOR ORDNANCE AND MACHINERY. _Foncer Hut, Lonvon, 8.£. ROBERT BOYLE & SON, 44, Holborn Viaduct, LONDON. 


eee 























The Massive ““X’’ Type 
Blake-Marsden 


This well-known Rock-Breaker 
has a generous margin of 
strength in every part. It is 
made in six sizes. Jaw open- 
ings varying from 8in. by 6in. 
to 30in. by 18 in., with capacities 
from 24 tons to 21 tons per hour. 


Rejuvenate your Jaw Crusher—any 
make—by fitting with Blake-Marsden 
Manganese Jaws and Side Plates. 


H. R. Marsden, Ld. Leeds. 









































Further particulars upon application to :— 
Davey, Paxman & Co., Ltd., 


COLCHESTER, and 78, Queen Victoria Street, E.C. 


We have always recognised E | 
that we can only retain the supremacy gained by Ferodo 7 
fabrics by constant research and experiment. Our labora- 
tories are constantly engaged on researchh We have ! 


installed a complete testing plant—the only one of its kind 




















in the world, Experts supervise every manufacturing OoL.UTOnm AND pemcyorengmanal LIMIT Gs. 
process, and finally every roll of Ferodo fabric undergoes i Spain diaomnn oan 


chemical and friction tests before being sent out. These are 

some of the reasons why Ferodo fabrics are supreme in THE HERBERT FROOD Co., LTD. 
Wires—“' Friction, Chapel.” Works: CHAPEL-EN-LE-FRITH. Phones—19and 20, Chapel. 

quality and why they are the finest friction surfaces known. 4 ~eaet nee an enannee ttn mate oes | 



































—EEE —— — 4 
—__ _ <a 2 
1 MAKERS OF ALL KINDS OF The Largest Manufacturing | Capacity in the World for 
| STONE BREAKING AND ORE ALSO OTHER WAR MATERIAL 





CRUSHING MACHINERY | $teel Castings and Forgings 


INCLUDING GYRATORY, JAW AND DISC CRUSHERS Of all descriptions from a few Ibs, in weight up to 25 tons 


COMPLETE TRAMWAY LAY-OUTS 
The Lar gest Jaw Crusher | (itt points AND CROSSINGS 
with Solid Steel Frame SOLE MAKERS OF HADFIELD'S PATENT 

66 
Bre Bat in Ragan, wane | “*BRA’ Manganese Steel 
All the Wearing Parts such as Jaws, Oheek Plates, &c., are of | The Supreme Material for Railway and Tramway 


HADFIELD’S PATENT Special Trackwork, also Wearing Parts of Stone 
“ERA” MANGANESE STEEL Breaking, Ore Crushing, and other Machinery 


HADFIELDS Ltd - 


Lia a ee Works area | Jiecla and East Hecla Works, SHEFFIELD, England. ‘ones 
| 125 acres London Office: Norfolk Howse, Laurence Pountaey Hill, E.C. employed 6000 























HADFIELDS UU SHEFFIELD 
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OTHER 
0080 T | TD 
OHRONOGRAPHS 
SECONDS 
RECORDING £1 10s. S. SM | fe & SONS = war 
CHRONOGRAPH j Rattway Dia 
10s. 











6, GRAND HOTEL BUILDINGS, (/JMTRAFALGAR SQUARE, W.C. 
ESTABLISHED 1851. P and 68, PICCADILLY, W. 


By Appointment to H.M. 
The Late King Edward VII. 


Holders of Five 
Royal Warrants. 


» am, “St CHR C 
+) ty . 


Further particulars 

and testimonials will 

be sent post free on 
application. 


MAKERS TO THE 
ADMIRALTY, 
&C., &C. 


CHRONOSCOPE B= 


OR 
TIME OF FLIGHT 
INSTRUMENT 


PATENT. 






oe 
co 


w 







° 
- owt 














Recording in 1/50th 8 — 

and1/100th seconds. e7 

With and without = NICKEL CASES, 
New Type, 30 MinuTE, Split Seconds, as > FULLY JEWELLED 

SECONDS AND FIFTH SECOND “eee a MOVEMENTS. 

CHRONOGRAPH, NON-MAGNETIC, May 19th, 1916. 1/50th second #8 10s, CHRONOGRAPH WATCHES 
With Split Seconds as Illustrated ¢S< <ks. 1/50th split ,, £12 10s, In Oxydised Steel or Silver Cases f dised Steel or SilverCases from S23 <ke 
With Gagls Head, Hebe Fullest particulars 1/100th second £10 108. i234 Gold from .. .. SSS 2s 
Oxydised Steel Cases .. .. S38 BOs. on application. 1/100th ,, split £16 108. 90. gstalogue for full particulars. 


























TD. 








PETER BROTHERHOOD. 


PETERBOROUGH. 


AIR & GAS STORAGE & LIQUEFYING. 4 





AIR LIFTS. 


DIESEL ENGINE WORKING. 


MINING & PNEUMATIC SERVICE. 





PRESSURES UP TO 400 atm. if 


= AIR & GAS COMPRESSORS. 


CONTRACTORS TO THE ADMIRALTY, WAR, INDIA AND COLONIAL OFFICES, AND TO ALL FOREIGN GOVERNMENTS. 


Cc WT WL WI WEIS’ 
“INVINCIBLE” CENTRIFUGAL PUMPS 


FOR ALL PURPOSES. 








HIGHEST EFFICIENCY. LATEST DESIGNS. ons BEST CONSTRUCTION. 


GW i WINES I.T”- HAMMERSMITH IRON WORKS, W. 
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Turbine-driven Boiler Feed Pump. 








For Driving 
Direct :— 


DYNAMOS, 
FANS, 
PUMPS, 
&C. 























Steam Turbine Driven 


MARINE 


AUXILIARY 


MACHINERY. 





Vertical Spindle Turbine-driven Fan. 


\ 
Steam Turbine-driven Kinetic Rotary Air Pumps. 


Turbine-driven Centrifugal Pump. 












Features :— 


SMALL SPACE 
REQUIRED. 
SIMPLICITY. 
HICH ECONOMY. 
LIGHT WEICHT. 




















Steam Turbine-driven Fan. 





| PRINCIPAL 





AUSTRALIA :—Fyvie & Stewart, 362, Collins 


Street, -Melbourne, and 2 Martin Place, 
Sydney. 


BOLIVIA, OHILE and PERU :—Graham Rowe 





and Oo., Valparaiso, Lima, Oallao, Santiago, 
and La Pas. 





FOREIGN BRANCHES AND AGENTS: | 


OHINA :—Soott, Harding & Oo., Ld., 6, Peking 
Road, Shanghai. 

EGYPT :—W. H. Allen, Son & Oo., Ld., Cairo. 

INDIA :—Greaves, Cotton & Oo., Bombay and 
Calcutta. 

JAPAN :—J. Morrison & Oo., Ld., 1, Yaesucho, 
Itchome, Kojimachi-ku, Tokyo. 





5876 





NEW ZEALAND:—Richardson, MoOabe & 0o., Ld. 
ll, Grey Street, Wellington. 

SLAM :—Barrow, Brown & Oo., Bangkok. 

SOUTH AFRIOA :—W. H. Allen, Son & Oo., Ld., 
Oceana Buildings, Simmonds Street, 
Johannesburg. 














| BEDFORD, England. | 
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TILCHMAN'S SAND BLAST APPARATUS 


(Arranged for the Operator to work either inside or outside the Sand Blast Chamber) 
FOR CLEANING LARGE AND SMALL CASTINGS. 


WILL SAVE 50 PER CENT. IN FETTLERS’ WAGES. 


SPECIALITY :—SHELL CLEANING PLANT. Will save cost of internal polishing. 
IN USE BY THE FOLLOWING WELL-KNOWN FIRMS; 
































STEEL CASTINGS. ORDINARY IRON CASTINGS. MALLEABLE IRON. BRASS OR GUNMETAL. 

W., & Oo., Ltd. Glasgow Platt Bros. & Oo., Ltd. Oldham Ley’s + wy > le Derby Vickers Limited Barrow 
Steel Co. of Scotland Smalley Castleton Crowley, John, & Oo., Gummer & Oo. Rotherham 
Coltness Iron Oo. Ooltness HLM. <4 _ Baker Oo., Ltd. Smethwick Ruston, Proctor & Oo. Linco 
Dickson & Manns, Ltd. Dobson & Barlow, Ltd. Bolton Maddocks, J., & Oo., Ltd. Storey & Sons, Ltd. Manchester 
Vickers Limited Barrow Doulton & Oo., Ltd. Paisley Se 5 Sao, io G@ & Kilmarnock 

Forge Oo., Ltd. lingto Proctor & Oo., Ltd. Lincoln Seen OFn See. Risall Milne, J., & Son Edinburgh 
Shaw, W., & Co. wee Sons, & Oo., Ltd. Gainsborough Lindop, H. Walsall Benton & Stone 
Hadfields’ Steel Foundry Oe., Ltd Shanks & Co., Ltd. Barrhead Tangyes Ltd. rmingham British Insulated & Helsby Oables, Ltd = 
Osborn, 8. & Oo., Ltd. Sheffield Falkirk Iron Oo. Falkirk Harper, J., & Oo. Willenhall Marshall Lid. 
Jackson, P. R., & Oo., Ltd. Manchester ~~ Huddersfield Haden, G. N., & Sons Trowbridge Dewrance > Lendea 
Atlas Steel Foundry & Eng. Co.,Ltd. Armadale A. Kenrick & Sons, Ltd. Wst Bromwich Brampton, Bros. Birmingham Barr & Strouds Patents a ' 
John Spencer & Sons, Ltd. Newcastle-on- Tyne Cannon Iron Foundries Wolverhampton Clive, Thos., & Son Hopkinson & Oo., Ltd. bf 
Oammell Laird & Co., Lid. Sheffield Holcroft, Thos., & Sons, Ltd. Wolverhampton Gameson, T., & Sons, Ltd. alsall Harlow & Son Stockport 
Brown, John, & Oo., Ltd. Sheffield Geo. Salter & Co. West Bromwich Hackett & Sons West Bromwich Woodhi 
allen, E., & Oo., Ltd. Sheffield Olark, T. and C., & Oo. Wolverhampton Hill, H. and J. Willenhall Hill, O. and L. WillenhalD 
Electro Flex. Steel Oo., Ltd. Newcastle-on- Tyne Swain, Matthew, Ltd. Manchester — ‘Parkes, G. B., Ltd. Halesowen Showell, E., & Sons, Ltd. Bi 











Representative; GEO. HOPKINS, 10, Sanctuary House, Siete, Westminster, 3.W. 


TILGHMAN’S PATENT SAND BLAST CO. 


"9 
BROADHEATH, sear MANCHESTER. Limited, 





SPECIALITIES. 


Boring and Turning Mills, 
with new patent positive 
feeds. 

Pipe Facing and Universal 
Facing and Boring Machines. 


Radial Drilling Machines. 


Patent Side Planing 
Machines, 


Horizontal and Vertical 
=— Machines, 





BUILT To CUARANTEED 
— -.. ERROR. 





SECTIONAL CATALOGUES 
mailed on application. 





8-ft. BORING AND TURNING MILL. Motor Driven. 


Representative: GEO. HOPKINS, 10, Sanctuary House, Broadway, Westminster, S.W. 


G. RICHARDS & CO,., LTD. 


BROADEHEATH, near MAN CHEMIST EEL. 
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GLOBE- 
i. JOHNSTON 
~ ROTARY 
VALVELESS AIR PUMP. 


STEAM OR ELECTRICALLY DRIVEN, POSITIVE IN ACTION. 


DESIGNED FOR SERVICE AS AIR AND CAS COMPRESSORS, CONDENSER PUMPS, 
VACUUM PUMPS, BLOWING ENGINES. 


ALSO INCORPORATED IN 


GLOBE - JOHNSTON ROTARY CONDENSING PLANT 


OF SURFACE AND JET TYPES. 
THE HIGHEST DECREE OF VACUUM OBTAINED WITH LOW POWER CONSUMPTION. 


L0 a mn CAVITATION TROUBLES. 
: AUCMENTORS REQUIRED. 


WEARING PARTS EXCEPT 
MASSIVE BALL BEARINGS. 


For farther particulars and prices, please write to— 











raze _..- 


GLOBE PNEUMATIC ENGINEERING 


COMPANY LTD., 
1, VICTORIA STREET, LONDON, S.W. 


Senn fives :—J. F. wa anes CO., hee 4 Loypon. EDMISTON, BROWN & OO., Giasaow. 
. ANDREW, NEWCASTLE-ON-TYNE. . D. Yee , LIVERPOOL. JA MES TUR NBULL & & CO., 
BIRMINGHAM. SOUPER & m1asnnh N, Ep ESTER. C.C. WOOD & OO., SHEFFIELD. 
GILBERT LODGE & CO., 100, Prrr Street, Syp se . ©. W. MURATOFF & oo — - 

@Rap, RIVORY, VALLIER & CO., Ru ADOLP sine Fr, Paris. Mr. FRANTS ALLING, Puaaaarps- 

(2, 8 Nese aber sts ag MI Nar Mame agi = CoPENHAGEN. semaeeaet th. Densmmunmenen 3h, dimememnemns. Dr. T. onaet Sean Zone, 
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C. A. PARSONS co. L” 


Heaton Works, 
| : | NEWCASTLE-ON-TYNE. | | 


MANUFACTURERS OF 














STEAM TURBINES 


AND 


PARSONS’ 


CREEP CUT GEAR 


OF PROVED RELIABILITY. 


For Driving Slow-Speed, D.C. Dynamos, Textile and 
other Mill Machinery. 























GEARED TURBINE JUTE MILL DRIVE. 














TURBO BLOWERS, COMPRESSORS, PUMPS, 
TURBO ALTERNATORS and CONDENSERS, 
SEARCH LIGHT REFLECTORS, — « 
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ROTARY CONVERTERS 


REVERSIBLE BOOSTER ROTARY CONVERTERS 
INSTALLED AT 
A CORPORATION ELECTRICITY WORKS. 


OUTPUT: 1000 K.W., 500/560 VOLTS. 
SPEED: ‘750 R.P.M. 
SUPPLY: 6600 VOLTS, 50 CYCLES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 


Lamp and Supplies Department :— 
CAXTON HOUSE, WESTMINSTER, S.W. 38 & 39, UPPER THAMES STREET, E.C. 
: GERRARD Telephone : 
: OIE MBRALOG vic, LONDON.” Telegrams : CIBIEMDTOR CENT, LONDON.” 
: STAFFORD end DALSTON, einai N.E. 
.. Tel No. 6907/8 Central. MANCHESTER . 


a mare ile had NEWCASTLE |. |. 64-68, 
MY ees : SHEFFIELD |. |. $2. High Gurnee 
-. @8 Waterieo Street . . — — Tel. SOUTHAMPTON |. 46, High Street 
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' IMPORTANT !! To SHELL & FUSE MAKERS—& OTHERS 


“SPEED UP YOUR VARNISHINC.” 




















NUMEROUS PLANTS - THE INSTRUMENT. 


IN WORK 
THROUGHOUT THE 
WHOLE COUNTRY. 


















THE ONLY 


















UP-TO -DATE a THE METHOD. 
SYSTEM FOR 
THE RESULT. 
BASE & WALLS of SHELL 








FULLY COATED in A 
FEW SECONDS!! 








200,000 FUSES PER OPERATOR WEEK. 
TELEGRAMS— 


AIROSTYLE LE & Lit LITHOS LTD, ENGINEERS, 35, S™ BRIDE ST., LONDON, E.¢. ane 


IRON CASTING 


LARGE OR SMALL—UP TO 10 TONS. 
GOOD FACILITIES FOR REPETITION CASTINGS. 


QUICK DELIVERY. 


ON - ADMIRALTY AND WAR OFFICE LISTS. 


HAM, BAKER & CO., Ltp. 


ENGINEERS, IRON AND BRASS FOUNDERS, 
Langley Green, BIRMINGHAM. 


Telegrams : PENSTOCK, LANGLEY, WORCS. Telephone: 87, OLDBURY. 














ROUGH OR 
MACHINED. 




























BEST QUALITY. = ehrhone. 44.2. Hx. 


FIREBRICKS ALLEN 


ra Oo SOND. 

















QUICK DELIVERY. Telegrams: ALLEN. HIPPERHOLME™ 
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CHARLES PURDEN, Ltd. 


Lancaster Street, BIRMINGHAM. 


Telegrams: “PRESSES, BIRMINGHAM.” Telephones 224-5-6 Central. 


WALTER PURDEN, Managing Director. 


MINISTRY OF MUNITIONS REGULATED PRICES MACHINE TOOLS. 


_ DRILLING MACHINES. 


‘ o. Rae 
24 in. swing, sliding head, back geared, 14 in. swing, slidin —— front round canting 
quick change, ositive feed ... 68 plus 10 tab @, 1017 6 plus 107 
20 ,, swing, worm and lever feed, 524A 1615 = 14,,8 ‘siding front square ‘table, 
20 ,, , auto. feed and stop, 524B 2010 cr we 5338 1010 ts 
20 ,, » back gear, auto feed and > onthe fixed head, square table, 
stop, 524C 23 10 "= 529A ... 12 5 
20 ,, swing, back gear, auto. feed and 21 ,, swing, slotted table, 529B — - 4015 
stop, with reversing and tapping ee » round pillar, 534 ... 710 
motion, 524D 2 30 * 13 ,, swing, Son heat ont. i pane, 530 8 
13 ,, swing, sensitive sliding front 12, 31 5 ; 
canting table, 525A 1010 2 Spindle Drilling Machines aad . 2412 6 cs 
13 ,, swing, square table, 525B _ 10 5 a 3 a gf g3 of ... 62212 6 ¥ 
3, » xed head, ore table, st me wf e vy ww, 2918 6 a 
a as 10 2 6 oe 3 ft. Gin. Radial Drilling Machines... 5310 * 
MILLING MACHINES. 
Horizontal, working surface of table Hand Miller on stand ae ee ee plus 107 
34 in. by 104 in., fitted. with —* 6410 O plus 10° is »  Overhangingarm ... ey | 3 
Hand Miller for bench eh 21 os ee a a » auto. feed 32 # 
SCREWCUTTING LATHES. 
at | in. centre ee an ct my . £58 plus107 94 in. by 8 ft. ... - on oa .. £102, plus 107% 
8} in. by 8 ft. ees ire om .. £100 plusl10Y - 


4742 


SHAPING MACHINE. 
oe ‘- ne mm £112 plus 107 


18 in. double geared 














. ADMIRALTY. WAR DEPT an 


HYDRAULIC LEATHERS 


CUP LEATHER RAM LEATHER HAT LEATHER 


THE 


“AWA 3 MAKE NOTHING ELSE) SPECIALISTS — 


HIGHEST QUALITY, FROM CHROME, & LONG TANNAGE 


OAK BARK TANNED HIDES. 
CIRCLES, SQUARES,OR HIDES SUPPLIED. 


SEND FOR OUR NEW BOOKLET — HINTS ON THE CARE OF HYDRAULIC MACHINERY. 


LEATHERS COMPANY (4:trinctam) LIMITED 


CRAFTON WORKS ALTRINGHAM., enc ano. 
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3-TON HANDY NAVVY 














ECONOMICAL. QUICK. 
SIMPLE. LIGHT. 
PORTABLE. 
RELIABLE. 
Spoil Transporter 
can also be 
WEIGHT IN supplied for 
WORKING ORDER, working with this 
10: TONS. 


machine. 





7 a ee ee P's — os - 5410 
ONLY ONE “MAN REQUIRED ‘TO ) OPERATE MACHINE. 


An Ideal Machine for Overburden, Loading Stock-Piles, &c, 


asm ERNEST E. CORNFORTH, STOKE-ON-TRENT, == 
GUEST-LENOX PATENT PRESSED STEEL SECTIONAL TANKS 


As Supplied to H.M™. War Office. 


























When Ordering 
Tanks for Shipment, 





Reduce 
the Cost of Freight 
by 
specifying our make. 













Light, 


Delivered From Stock. 


Cheap, 


Easily Erected 
and 


the Strongest on the 
Market. 


ages BROWN, L LENOK & 00, (LONDON), Lo, POPLAR, E. 

















‘LENOX, MILLWALL.” 
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PISTONS MACHINED AND GROUND 


MOTOR PISTONS, Ltd. 
















FINISHED , 

me ALL PARTS 
| me FINISHED 
. 
| CUDCEON AND 
| PINS. CROUND 
i] 
| VALVE " 
| is FINE LIMITS. 
| 

ADDRESS ALL ENQUIRIES TO;:— SALES REPRESENTATIVES: 

E. T. WHITE & CO., enaineenrs, 
WINDSOR HOUSE, KINGSWAY, _ 
Telephone: Regent 5931. LON DON, W.C. Telegrams: ‘‘ Autometal, 


Westcent, Lendon.” 





ENQUIRIES SOLICITED for 


MARKING OFF TABLES 


as used in many Government Establishments. 





1. The Tables are of extraordinary deep section (10 in. in the one illustrated). 












2. The degree of accuracy 
guaranteed is 1/1000th inch 
per foot in the smaller sizes, 
but in larger sizes the limit 
is less. 





3. Standards very strong and 
inset out of the way of 
operator's feet. 


4. Made in sizes to customer's 
requirements up to 5 ft. wide. 


5. The above tables are a 
concrete example of what our 
Planing Machines will do. 


C. REDMAN & SONS, 


Tdsgum Renu Eacouens Hour. DUNKIRK, HALIFAX, ap stivvise, comet © 
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’ Contractors to the British & Foreign Admiralties, Shipyards & Rallways; also on India & War Office Lists. 


LEB = OZ TA ye VAN 4 

Ln 

| \% ZW, Wy? 
MATIC: Type 
Wi) WAI ; ‘ 4 = . ini é 4 


Ae PEUMATIC AND ELECTRIC TOOLS ~ 


WORKS: FRASERBURGH, “SCOTLAND.. ‘The Largest? Pneumatic’ Tool’ Works in’ Great Britain. 


























No. 10 § 
LITTLE GIANT DRILL. 


Capacity 4 in. In Metal. 


No. 10 F LITTLE CIANT DRILL 


camscwtinn wt = LITTLE GIANT” CLOSE-QUARTER DRILL. 


Maps in 4 Sizes. FOR DRILLING IN AWKWARD CORNERS. 
Boyer &. Keller Pneumatic Hammers and Drills. Complete Pneumatic Plants supplied under one guarantee. 
ELECTRIC DRILLS and GRINDERS. 


Head Offces:-PALACE CHAMBERS, 9, BRIDGE STREET, WESTMINSTER, S.W. 








Workshops and Showroom within a few minutes’ walk of the London Offices where pneumatic and electric tools can be seen in operation. 4326 
ABERDEEN ok ae ae B. Leslie, 19, Duthie Place. 
GLASGOW 77 les we The Consolidated Pneumatic Tool Co., Ltd., 55, Waterloo Street. 
BRANCH | BELFAST... .. .. C. Reynolds, Ocean Buildings, Donegal Square East. 
OFFICES CARDIFF ... = sik Ba Hunter & Swan, Ltd., Gordon Chambers, 31, Queen Street. 
NEWCASTLE .... sel Pe The Consolidated Pn ‘eumatic Tool Co., Ltd., Milburn House, Dean Street. 
Bia ii = oe ee H. P. Marshall & Co., Ltd., 6/7, Cross Fountaine Street. 
= 





TURBINE GEARS, L'?» 





HYDE. 


DOUBLE HELICAL GEARS For Att Purposes 




















PUMP DRIVE, 170 H.P., 470/60 R.P.M. ie 





TELEPHONE: 41 HYDE. TELEGRAMS: ‘‘ GEARS, HYDE.” 
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DARLINGTON FORGE _ Ltd., 


DARLINGTON. 














LONDON Orfice: 
70, Faenonuronw STREET. | 


LANG'S ECONOMISERS 


In the Turning Department not in the Boiler House. 


OUR PATENT VARIABLE SPEED LATHES 


will finish a surface in HALF THE TIME taken on a Stepped Cone Lathe. 


























CORRECT SPEEDS 
for 


any diameter. 


NO COUNTERMOTION. 


JOHN LANG & SONS. LATHE MANUFACTURERS, 


JOUNSTONE, neazr GLASGoOowWw . 
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HUDSWELL, CLARKE & GO., LIMITED, 


Railway Foumd:y, LEEDS. 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Gollleries, &c. Made to sult any Gauge of Raliway. 









































Established 
1860. 


Telegraphic Addrese— 
** LOCO, LEEDS.” 


PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 


aio “RODGERS PuLLEys” 


(REGISTERED) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. es 





‘BLAKEBOROUGH’ VALVES 


EXHAUST STEAM. 








“Blakeborough” Three complete 


Valves are ranges of Sluice 
made in every Valve Patterns 
conceivable in all regular 


sizes up to 





variety and for 


all purposes. ; 96 in. bore. us 
Ti in. “BLAKEBOROUGH"” VALVE 
with Expansion Piece and 30 in, Exhaust Branch combined. 


J. BLAKEBOROUGH & SONS, 


Telegrams—‘‘BLAKEBOROUGHS, BRIGHOUSE.” B RIG EL © UU Ss Hi - Telephone—Nos, 24 and 149, 
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SMITH & COVENTRY, L™ 


MANCHESTER. 





WG \ 
TAN 


\h 


PATENT WATER-DRIVEN CENTRIFUGALS 


with PATENT INTERLOCKING GEAR. 
Awarded GOLD MEDAL at Brussels Exhibition. F 


SPECIALITY 































Write for particulars 


Also 
of our new 
Belt and 
Electric-Driven CENTRIFUGAL 
‘ CENTRIFUGALS. SPINDLE 
Pee: BEARING, 
HYDRO- the simplest and 
nro CTORS most efficient 
or 


on the market. 
Runs in Oil; 
absolutely 


*Chemical Works 
and Laundries. 


— 


CRYSTALLISERS, DUST 
CONVEYORS, Se — a and 
ELEVATORS. ie dt aap On en, asain” FOOL- 


ee ae % ™ al 2 a Pe ee b 5 og : . ug PROOF. 











POTT, GASSELS & WILLIAMSON, MOTHERWELL. ScoranD 
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SMITHS SCREW BOSS PULLEYS 


SELF-FIXING. NO KEYS OR KEYWAYS. 
TENS OF THOUSANDS IN USE. 


ee ee Ey eal dr gtctg 


POWER 
TRANSMISSION 
A SPECIALITY. 


























WITH 
INTERCHANGEABLE 
SCREW BUSH. 





Illustrated Priced Catalogue 
post free on application. 








35, Queen Victoria Street, E.C. 
LONDON. 


Telephone... ... 9631 City. 


SMITH & GRACE 
SCREW BOSS PULLEY CO., LIMITED, 


ENGINEERS, 


Tangans: “tana esr THRAPSTON. 


- . ‘ ‘ 
S993! ¢ . > 
< OA ee 
* eieg . 


PATENT OIL-FIRED CONVERTER 


For STEEL CASTINGS and ALLOY STEELS. 


Built in Four Sizes of 4, 1, 2, and 3 Tons Capacity. 






































FULL PARTICULARS AND 
INFORMATION PROM :: 


E Capper Rosson & Go. 


Various sizes of Plant have 
been supplied to the following : 
DARLINGTON FORGE CO., Ld., Darlington 2-3 ton 


THOS. FIRTH & SONS, Ld., Sheffield. - - 1-3 ton 
ARMSTRONG, WHITWORTH & Co., Ld., 
Manchester 


1 ee gd og LIMITED 
JOHN SPENCER & SONS, Ld., Neweastle - 1-2 ton 

KAYSER, ELLISON & Co., Ld., Sheffield -{ {-? ton 1, NORTH ROAD, 
J. HOPKINSON & Co., Ld., Huddersfield - 1-2 ton 


THE DAIMLER Co., Ld., Coventry - ~- 4+¢ ton 
WOLSELEY MOTORS, Ld., Birmingham -{{-1 ton 
NEW ZEALAND GOVT. RAILWAYS - 


DARLINGTON. 





- {+1 ton 
NEW SOUTH WALES GOVT. RAILWAYS - 1-1 ton 
HOLMAN BROS., Ld., Camborne - - 1-1 ton 
pot poe STEEL Co., Ld., Glasgow - 1-2 ton Sole Agents for :: 
N& Co.,Ld., Leeds - - - 1-2 ton 
T. SUMMERSON & SONS, L4., Darlington - 1-1 ton THE STOCK CONVERTER 00., LTD. 
E. COTTAM & CO., Ld., Rotherham - - {-4t ton The “Stock” Oll-Fired Converter: Charging Position. 
7 & Co. —-Aa SPECIALLY SUITABLE FOR LIGHT AND INTRICATE CASTINGS, 
et a ea Se eee AUTOMOBILE CASTINGS, CAST STEEL WHEELS, ETC., ETC. 
Ete., Ete., This Converter Process approved by the Admiralty and War Office for the Manufacture of 
Aad eoveral vepith eieess,. “A” QUALITY & FLUID PRESSURE STEEL CASTINGS, 





ALSO FORGED LYDDITE AND CAST STEEL SHELL. 5832 
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We had to Move 





owing to the extension of our business. We have built and equipped the 
largest and finest works in the world for the special manufacture of 


Metallic Packing. 


Our productions are known wherever steam engines are used. We -don’t 
make THE CHEAPEST packing—true economy does not lie in that 
direction—but we make THE BEST. Engineers appreciate this. We 
have fitted our system to over 280,000 stuffing boxes, and have had to 
increase the size of our works to meet the demand for more. If you are 
in the market we shall be glad to hear from you, at our new address :— 


Tue UNITED STATES METALLIC PACKING CO., Lt. 


Soho Works, Allertoa Road, BRADFORD, Yorks. 


Telegrams: METALLIC, BRADFORD. Telephones: Nos. 4706, 4706. 





Branch Officee—-LONDON: 110, Fenchurch St. LIVERPOOL: 15, Fenwiek St. GLASGOW: Sa, St, Enoch Sq. NEWCASTLE-ON-TYNE: 
2, Collingwood St. SHEFFIELD: 24, Noriclk Row. BOLTON: 15, Mawdsley S. SWANSEA: Angel Chambers, York St. 























of a 64 in. Lathe. 


This is the title of the 
12-page booklet which 
will be forwarded, post 
free, on application to the 
6" & 8" Lathe Specialists 





The Manufacture of 
a 64 in. Lathe. 


i 


Switn, Barxer, Wiitson « Co. 
HALIFAX. 








QUUAVUUONULENALNNAUOONUEOUOOGUUUONUUDAGUUNNOOEODOELOOGUOOEOUOOUOOEOUOEAOPEAOU AAU EA AUN nN 








SJ... sgn svt ttc 





SHUI 


SUUUUULAUUUAANU0NUE00000U0UUUUANE44Q0EE EEUU ULUOUULAANEREELEEEUUUUUUUAALAUUEOLUU 











SMITH, BARKER, WILLSON & CoO.., 
Telegrams :— HALIFAX, 4546 


Telephone :— 


“Lathe, Illingworth.” GREAT BRITAIN. 46, Halifax. 








sa) 
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ON 


A brake drum for Motor Lorry is 
being machined on the left table, 
being gripped by the outer rim. 
It is bored and machined on the 
side and bottom of the Channel, 
and the outer rim is faced and 
edged—all at one setting. 


MOTOR WORK 





On the right table the gear box 
is being machined, the four flat 
faces at right angles, facilitating 
gripping by dogs, raised on pack- 
ing pieces. The top of the box 
is faced and bored at one setting. 


 Z practically every Motor Manu- 
facturing Works there is a great 
deal and a great variety of work 
that can be better, more easily and 
more cheaply produced on the Boring 
Mill, and better still on the WEBSTER 
and BENNETT Machines. The Duplex 
Type, of which we were originators 
many years ago, offer obvious and very 
great advantages, for they enable one 
machine with one operator to handle 
two jobs at once throughout the work- 
ing day. We illustrate a typical ex- 
ample—one of the thousands of opera- 
tions our machines are performing in 
hundreds of shops. 
We will gladly go into the production 
of your work at your own convenience 
if you will write. us. 











WEBSTER & BENNETT. Li: 


HEAD OFFICE & WORKS FOLESHILL, COVENTRY. = 


























THE 


GARRETT 


ENGINE 


FUEL 
ECONOMY. 


119 Pounds of Coal 
per 
B.HP. per Hour. 





LONDON OFFICE :— 
St. Stephen’s House, Westminster. 
AUSTRALIAN OFFICE: 
J. G. Gilbert Lodge, Sydney. 
SOLE AGENTS :— 
EGYPT—Thos. Cook & Sons, Ltd., 
Cairo, Alexandria, Khartoum. 
INDIA—Burn & Co., Ltd, 
Calcutta, Bombay, Madras. 
STRAITS SETTLEMENTS— 
The Borneo Co., Ltd., Singapore 





I800 H.P. 
RICHARD GARRETT & SONS, Ltd. 'Wét 


UNDER TEST 








2113 


*’ ENGLAND. 
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FOR ROOFS AND WALLS 


Permanent — Economical Ghe Steel S6eet core completely enveloped 
Effective in Asphalte and bardened Asbestos affords 
Maintenance Nil a light but permanent construction, immune 
Rustproof — Resists- Fire to acid fumes, alkali, sulp§urous gases, 
Good Insulation salt water, dampness, ete. | Minimum 

No Painting Sweating. 





As supplied to British Government Munition and Industrial Works. 


STOCKS 


of 6, 7, 8, 9, 10 ft. 22 and 24 G. 
LONDON & BRISTOL. 
FOR 


IREMREDIATE: DELIVERY. 
TRY a sample case of 42 sheets. YOU WILL BE PLEASED with the results. 


Write for fall information and Pamphlets to— 5380 


EDWARD LE BAS & CO.., neLiarin aieeEdReaDen, E.C. 


























Automatic, Double Head Bolt ONE MACHINE— 


Screwing & Nut Tapping Machine 
TWICE the Production 


Double your output without doubling up 
on equipment. Save the wages of one 
operator and use less floor space. Our 
Automatic Double Head Bolt Screwing 
and Nut Tapping Machine threads two 
bolts, nuts or pipes simultaneously, 
accurately and fast. The dies close and 
release automatically, and a micrometer 
hand wheel permits very fine adjustments 
while machine is in motion. 














Send us particulars of the Bolt and Pipe 
work you have to screw and we will quote 
for a suitable machine. 





CATALOGUE FREE ON REQUEST 


5093 


Joshua Heap & Co., Ltd., “tase” 





























——— 
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Ke 


QA T 


SPARKING 
PLUGS 


GAS ENGINES 


with High-Tension Ignition. 














AORN A 


Price: 


£1-10-0 


each. 


MADE IN BNGLANDYD 
BY 


THE LODGE SPARKING PLUG CO., Ltd., 
BIRMINGHAM 





Oxidised Steel Body 
Screwed 1” Whitworth Gas Thread. 
Mica Insulation. 


and 


RUGBY. 
Gevernment Controlled Establishment. 


KK ml a 
‘MA Sl 


=—_— 


>i 


Adjustable Sparking Points. 





If 





















OUR SPECIALITY, 


HALL COMPOUND PUMP 


FAR ABOVE ORDINARY STANDARD 
IN 


DESIGN, WORKMANSHIP & ECONOMY. 





HALL PUMPS are used in most of the 
Leading Corporation, Municipal and Power 6387 
Company’s Generating Stations. 








Apply for particulars and prices :— 


J. P. HALL & SONS; L’- 


PETERBOROUGH. 
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DRILLING j=1@) Saale 





MACHINES ill MACHINES 











POWERFUL HORIZONTAL 


Ky COMPA DRILLING, BORING & MILLING MACHINE. 
BIRSTALL Leebs 








For heavy on 
ordnance wre 
work, 
press work, turbine 
&c., &c work, &€. 




















| 












































This machine is well worth the attention of large engine makers, shipbuilders, gun makers, &c. 


Designed especially for the heavy boring, milling, and facing operations on large work, it is 
exceptionally useful, and gives a very large output at low costs. The hand motions are, very 


easy to operate, whilst quick power motions are provided where necessary, with the result that 
no time is lost in handling. 


Another important feature is that, owing to excellence of design and workmanship, the risk 
of breakdown has been reduced to a minimum, so that in addition to a large output, the 
machine will work continuously day and night. 


Send for specifications and details of output on your work. We are drilling specialists, and 
can probably show you how to obtain more output at lower costs. 





Write to us ... now. 





SPECIAL SHELL MACHINES—PARTICULARS ON APPLICATION. 








Wiuiam Asouitn Limitep, 




















* 0 
- : PARK WORKS, HALIFAX, ENGLAND. :: 
cs a Tetearams: Dru, H’x eB BE 4208 
TELEGRAMS — PULLEYS. BIRSTALL. e e PHone 1558 H’x. (© LINES). # e 





TELEPHONE=— (55 BATLEY. 
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EDWARD HAYES, | 


04.2174 Watling Works, 
Steay Stratford. | 


JACK’S 














? ALEXANDER JACK & CO., 


Makers to Sieben ie I WurreaaTes Enaineerina Works, MOTHERWELL, ScoTLAND. pe 


OSRAM-ATMOS 


S Mark signifies lamps burning in a volume of inert gas, with 
filaments of a peculiar coil formation, generally known as 
“Half Watt Lamps.” They are manufactured under funda- 
mental patents, at the Osram Lamp Works, Hammersmith, W. 


Such lamps are approximately TWICE AS EFFICIENT as 
ordinary Tungsten Lamps, and consequently GIVE DOUBLE 
ILLUMINATION WITHOUT INCREASING THE COST 
OF ELECTRICITY. 


OSRAM-ATMOS TYPE LAMPS are particularly 
recommended for SHIPYARDS, FACTORIES, 
MILLS, DOCKYARDS, RAILWAY STATIONS, 
and are extensively used by the ADMIRALTY, } 
WAR OFFICE and MINISTRY OF MUNITIONS. a 


i 


pT | 








a 


: 4 
\ a 


i +, 
Pree 

iS Bey > 
: 
=< 


“EFFICIENCY TWICE ora ORDINARY TUNGSTEN LAMP 


.67,0 

















“ WELLS’ LIGHTNING” 






Wallwork and Wells’ Patents. 
OVER BOooo SOLD. 


A GREAT SAVING OF 
TIME, LABQUPF, AND MONEY. 

















No OUTSIDE POWER REQUIRED. 
Saves its Cost in a few days. 


LIME, WHITING, OR COLD WATER PAIATS, 
applied at a speed of from 10 to 20 square yards 
per minute in a manner superior to brushwork. 
One coat with the machine on rough surfaces is 
equal to two applied with brushes. 





No. Ga. With Tank and 8 ft. Hose .. 
No. 6.—With Tank and 10 ft. Hose . 
No. 4,.—Ca) —y 8 gallons, and 16 ft. 
No. 4a.—On wheela, same capacity as 


No. 6a,—On wheels, capacity 12 gallons 1 


WELLS’ 


Waste Oil Filters. 


Fitted with Patent ‘Sight Feed” 8yphons. 
OVER 22.000 SOLD. 
Invaluable to ALL Users o. 


Machinery, Steam, Oil, or 
Gas Engines. 


a 
56 0 
5 0 
5 0 
00 
5 0 












—For users navtng only a small 
quantity of 


syphon), 17 in. by 9 in. 1 
2.—Two top cham hold about rh 

gallons oll, 22 in. by 10 in. 210 0 
3.—Two top eham about 6 

gallons oil, 27 in. by 12 in. 810 0 
4.—Two top chambers hold about 12 

gallons oil, 86 in. by 1é6in. .. 610 0 
5.—Two top chambers hold about 24 

gallons oil, 43 in. by 28 in. .- 8990 


Write for Samples of Work done by the Filter 
Larger Sizes "made to ‘to order, capable of 


dealing with 250 to 500 Gallons 
Oil per week. 4851 


A. 6. Wells & Ce. 3 ranOnee London 














Works: Carnarvon Street, MANOHESTER, 

















[Dec. 29, 1936. 
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Makers of every description of 


BRASS WORK 


MARINE ENGINEERS. 





WHITEFIELD BRASSWORKS, 





GOVAN, GLASGOW. 









BRASS & COPPER & 
EETS , 






TUBES 
FOR BOILERS, CONDENSERS, &c 
“BATTERY, SELLY OAK.” 


4854 








——"“o oO Oo 09000868 6 oS 6 5 oO SC 


& BOLZDS 
 CONSTRUCTIONAZ 


JOSEP ASHESOK 
‘REA STREETsoutu: 
BIRMINGHAM: \ 


55 2-2 > 


Ruts 


mm ZRON ¢ STEERS 
4 w OoRnK ERS ; 


| 
#| 
ol 











- . ~ 


a, ata, 
= 


| ee OX P=4 CETYLESNY. WSS 
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For Difficult 


af P22 DRIVES 
—EVEN when all other 
kinds of flat belts have failed, 
HENDRYS’ new patent Lamin- 
ated Leather BELTING gives 

efficient and satisfactory service... 

Hendrys’ new patent construction 
so increases the flexibility and equality of Driving Grip 
over small pulleys that ‘slip’ is eliminated, and a 
marked economy in transmission of power is effected. 


HENDRY 
| 


FOR QUARTER TWIST and all Special Drives, 
Henprvy Bettina is a well d 









foie! prove guapess. 
Our experience at the service of Belt 
users. Booklet and prices on request. 


James HENDRY 
252 Main St., Bridgeton 
G@LasGow 


ee ——— sg 


Copyright Registered 


PHENIX BOLT & NUT C0. yg 


(WM. M. WARDEN & SONS), 5089 TRADE 


HANDSWORTH, near BIRMINGHAM. 


Telegraphic Address) MANUFACTURERS OF EVERY DESCRIPTION OF (“BOLTS, BIRMINGHAM.” 


{ a 











: a 
a . 
i 


 (AC4., ~ia 
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TRADE MARK 





MARK 
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TELEGRAMS :— 
DOUGLAS, ‘ 
KIRKCALDY. 
CopEs i— 


Al, 

ABO, 5th Edition, 
Beprorp McNBEILS. 
ENGINEERING. 











"PHONE :— 
105 & 106 
EIRKCALDY 
(2 lines). 


TURBO-PUMPS 


for Sovar Se and Low Pressures, Jaen tee 
nstallations, Water Tu 
Steam Turbines, Pipe Lines, oie 


ESCHER WYSS & CO., Engineers, 


26/16 109, Victoria St., Westminster, S.W. 








Lor. 
ONE PENNY per hour 


wit CARELS DROP VALVE ENGINE. 


SOLE LICENCEES FOR GREAT BRITAIN AND THE COLONIES— 


DOUGLAS & GRANT, LC” 


Engineers, KIRKCALDY, 5108 
SCOTLAND. 

















The Sign of 
the very best in 


TIMBER & 
PACKING CASES 














$$$ 


for ENGINEERS. 


Svs 





‘STANDARD Portable ELECTRIC TOOLS 


FOR IMMEDIATE DELIVERY FROM OUR LONDON STOCK. 





‘STANDARD ” 


ECONOMIC. 
LABOUR SAVING. 


DRILLS. 


PRODUCTIVE. 
ACCURATE. 








Direct Current Drills. Alternating Current Drills. 


2 and 3 phase, 60 cycles. Also 
furnished for lower frequencies 
down to 40 cycles. 


4 in. size and larger. Wound for 
any voltage up to 650. 





“STANDARD ” 


Ball 
Bearing. 


GRINDERS. 


Ball 
Bearing. 











Illustration shows } in., J in, 1in., 
and 1, in. sizes. 


“Standard” Electric Grinders are 
made in various types and sizes, including :— 


Toot Post GRINDERS. 
PARALLEL ‘ 
AERIAL rs 
BENCH e 
PEDESTAL in TOOL POST 
INTERNAL = GRINDERS. 
BENCH GRINDERS. lied - al ‘ For lathe and milling machine 
For grinding small tools, castings, polishing Supp ied for Direct or Alternating work, grinding centres, reamers, 
= enemy. ; — Current with voltage as required. Also dies and rolls. Also for surface 
mery wheel on each end, one coarse and : ae work on shaper and planer. 
one fine, or one emery and one buffing wheel. Universal types to operate on either Furnished with internal winding 
Tool rests are detachable. current. attachment and tooth rest. 
Full Particulars and Prices on Application. Foreign Correspondence Solicited. 





Sole Selling Agents: 


UNIVERSAL MACHINERY CORP* LE? 


Machine Shop and Foundry Equipment of every description, 


Toole Loin. O26, OLD ST., LONDON, E.C., ENGLAND. 





Te aaa 
London Wall 3763. 


JAMES W. 
SoUTHERN & SON, L” 


\_ sone street, MANCHESTER. / 
POWER 
TRANSMISSION 
APPLIANCES. 


Large Stocks ready for Immediate Delivery. 




















Brackets. 
Bearings, cast iron. 
brass lined. 
of ball socket. 
” self oiling. 


a solid grease. 
Collars. Couplings. 
Countershafts. 

Eccentrics, adjustable. 
Hangers. 
Pulleys, cast iron. 

oe wrought iron, 
Shafting. Slings. Stands. 


JARDINE, 


Deering St., Nottingham. 








Telegrams: “‘ Janpive, NorrincnaM.” 
Telephone : Mos. 3295 and 3296. 5561 
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RIEHLE TESTING MACHINES §| 


Made by Messrs, RIEHLE BROS., Philadelphia, U.S.A. 


MACHINES for all purposes 


in STOCK Yas scuxncecors. : eae ssi 
or PROGRESS. 4 Heat Indication, 


by optical means is fast becoming the correct thing. The PYROSCOPE ,. 
has solved the problem. Perfect constancy, inexpensive, no electricity 
For fall particulars and Prices, apply to SoLe BriTisH REPRESENTATIVE: used. Built to stand rough usage and upon common-sense lines. Used 


by the Governments and best Firms. 
A. MACKLOW-SMITH, A.M. inst.C.€., Engineer, 
QUEEN ANNE’S CHAMBERS, WESTMINSTER, S.W. 











For Hardness Testing 
in shop and laboratory use the 


Standard Scleroscope. 


Universally adopted ; direct reading ; 
inexpensive, and the only instrument 
that agrees with others of its kind in 
all parts of the World, thus solving 

of ordering materials to 
specification. 





Heated objects 
—— _atodony 












SHORE INSTRUMENT & MFG. CO., New York. 


Agents for England :—COATS MACHINE TOOL CO., Ltp., 
Palace Chambers, Bridge St., London, S.W. Glasgow & Newcastle-on-Tyne. THE PYROSCOPE. 

















When it comes to 
the Real Test. 


When it comes right down to 
whether you can or can not do 
a difficult job and do it in a 
certain time—then’s when the 
Sweetland Chuck shows what’s 
in it. 

The worst shaped pieces are 
held absolutely accurate with a 
Sweetland, and the time saved 
in getting that grip is another 
feature you'll appreciate. 





ABSOLUTELY ACCURATE LENGTHS of WIRE 


can be cut on our Automatic Wire Straightening and Cutting 
Machine, and they will be perfectly straight, without injury to 
the surface of highly polished wire. 
Made in several sizes to handle wire as large as ? in. diameter down 
to as small as ‘020 in., and cut to any lengths desired, each length an 
exact duplicate of the preceding one. 





Catalogue on request. 


THE F. B. SHUSTER CO., New Haven, Conn., U.S.A. THE HOGGSON & PETTIS MFG. Co., 








& E 
Pay vou Aor Btery Blow WE poy oe New Haven, Conn., U.S.A. 4719 
English Agents—CHAS. CHURCHILL & CO., 9, Leonard Street, London. English Representatives :—A. A. JONES & SHIPMAN, Ltd., Leicester. 





romero omc 


Tranter’s !oroved Feed-water Detartarizer 


Boiler Disinerustants. 
Boiler and Pipe Coverings 


(Magnesia, Asbestos, Fossil Meal, &c.) 


Lubricating Oils & Greases. 





























R EDWIN COTTAM & CO., 


CARDIFF & mesic atiaghte 


| LAMINATED RAILWAY CARRIAGE AND WACON SPRINGS, 
VOLUTES, CONICALS, SPIRALS, &c. 


STEEL CASTINGS 


Soluble Oil & Cutting Com- 


No. 456 BUTE STEEL & SPRING WORKS, CARDIFF. “SPRINGS.” 


| S98. DON STEEL FOUNDRY. maOUOrTY® W. J. TRANTER’S BOILER APPLIANCE C0., 


—— Tibbington Works, Princes End, TIPTON, Staffordshire. ‘7! 


Telephone—76 Tipton. EstTaBLisHEs 1890, Telegrams—“ Titan, Tipton.” 


J. H. HOLME S & Co BUCYRUS CO., Sth. Milwaukee, U.S.A. A Ga 5 oo 





r. 








eee 



































Portland Road, 
Newcastle - on-Tyne, 





Por CANAL eee RAILWAY weenie np ger GRAVEL PI PLACER ae ING 


cdpean he and other work where long reach and wide dump is req 
: STEAM SHOVELS. RIVER and HARBOUR BREDGERS. GOLD pacness e 
Telegraphic Address— Over 100 PLACER DREDGES built or designed by the Bucyrus Company to date. 





HoumEs, NEWCASTLE-ON-TYNE. Sole British Agency : GEORGE F. WEST & CO., 13, Victoria Street, Westminster. 
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FALLINGS HEATH, WEDNESBURY. 





BOLTS, NUTS, STUDS, 
SET PINS, WASHERS. 


Telegrams: BEEBER, Fauisves Haars, Wapweasvry. Telephone : 81 DaRLasTon. 














Stern Wheel Steamers. 
Tin Dredgers. 
Gold Dredgers. 


Bucket and Suction Dredgers 
of all Sizes. 













Telegrams : 
“ LOBNITZ, Sole Makers 5339 
RENFREW.” of Patent Rockoutter. 
For rock excavation under water without explosives. 


CURRENT COLLECTING 
DEVICES TO SUIT 
ALL CONDITIONS 


Complete Electric 
Traction Equipments 


for MINES, WORKS, TRANSPORTERS, &c. 


GRANES 





WRITE FOR OATALOGUE TO :— 


BRECKNELL, MUNRO & ROGERS, Ltd, 


Thrissell Street, BRISTOL. 
TROLLEY Tetegr B i, Brierol. Telephones—3137 and 3138. 
TRAVELLING CRANE. 














BRAIME’S LaTestT IMPROVED 
ALL STEEL SHOP TOOL STANDS 


Are Unbreakable. 





SPECIALITY: 
ENGINEERING STAMPINGS (o over 30° dia. 


The above Goods to be had from all Engineer Factors, and Merchants. 








S2IUNUMUATEAUENALGULAUUUAUUOAUUEOUUEHOGUOEUEODENGUESUAUUAUUE TURD ONE EMEA DAO ROU AUTEUR ARNDALE NM 


Universal and Cutter Grinding Machine. 


For ACCURATE GRINDING to size: Taper 
Arbors, Spindles, Gudgeon Pins, > Cutters, 
Reamers and small Tools 


Maximum distance between aa 4 ins. 
5 





Height from table to centres 

Traverse of Table ... 

Traverse of Cross Slide 

Spindle Head rises or falls .. 

Length of Internal Grinding Spindle 

from bearing am 

INDISPENSABLE to machine shop or tool- 
room. The simplicity of design enables them to 
be operated by comparatively unskilled labour, 
and they. can do the work of machines costing 
four times the price and requiring skilled labour 
to manipulate. EARLY DELIVERY. 


DUDLAUNNUEUEOOUELOADNUDEUEALEOTEOUAD EAA E EEO 








Price moderate. Taper and Internal Grinding. 
Self-centring Chuck may be fitted if required. 
- Supplied complete with Countershaft Attach- 
ments shown. 


MORTON -@ WEAVER, 
No. 1 Size. Cox Street, COVENTRY. 6419 
TUTTLE eC EC bo 


HIGH-SPEED AUTOMATIC 


GOILING MACHINES 


‘WIRE SPRINGS 
FLEXIBLE SHAFTING 

) FLEXIBLE CASING a 
|FLEXIBLE METAL TUBE 











SUV NUEVA ETNA NA NAN ATAAA 











For 
Producing 








SLEEPER & HARTLEY, INC. Mass, USA’ 


meres Base 


PROPELLERS 








nt in London: F. A. PERRY, Ormond Mr Edeer 
——* for France, Belgium and Switzerland, 











EITHER SOLID OR. . 
WITH LOOSE BLADES, 


Any Size made at the 
Shortest Notice. 


HIGHEST 
EFFICIENCY. 


LOWEST 
CONSUMPTION. 


F, FRIEDENTHAL, excie worxs. PRESTON. 


Michell Thrust Bearings 


The fact that these are 
being fitted into the largest 
liners is evidence of their 
quality. They are also 
used in turbines, pumps, 
vertical motors and other 
machines having strong 
axial thrust, as they 
develop far less friction 
than ordinary thrust 
bearings, and lubricate 
perfectly. List on request. 


TELEPHONE 93. 











Mc | 











mater, T. F, BRAIME & CO., Lio, cocaman's:., Hunslet, LEEDS, 





BROOM & WADE LTD., ncu wroomsr. “J 
TUAVALUEL OED ADADADDE AED AED UEGAONOUAD ADDON AEOEOOUADOEDEDUADOEUADAGLOEUAUAADENAEUEEOEAAUUEONDOAUEOEAEUENADOEOOUU EVEN O Am 


et ee a ee 
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STEEL—BARS & KINDRED PRODUCTS, 
STRUCTURAL STEEL, 

PLATES, 

STEEL RAILS, 

STEEL AXLES, 

CONCRETE REINFORCEMENT STEEL, 
COLD-ROLLED & COLD-DRAWN STEEL, 
STEEL DISC WITH ROLLED BEVEL, 
WIRE FENCING, 

WIRE ROD, WIRE, & WIRE PRODUCTS, 
GALVANISED MARKET & STONE WIRE, 
SHEET PRODUCTS, 

TIN PLATE, 

PIPE PRODUCTS, 

BOILER TUBES, 

TOOL STEEL, 

BAR IRON, 

PIG IRON. 








Vulcan Steel Products Company, 


120, BROADWAY - NEW YORK, U.S.A. 


Cable Address—VULTRACO, NEW YORK. 
For Europe—VULCAN STEEL PRODUCTS. 5528 


















































R ACK TE ULI 
= 4 cul . 
The best Zao) J. DAMPNEY 
4 and CO., Ltd., 

P ti e HEAD OFFICE— 
reservatlv Merchant’s Exchange, 
money can CARDIFF. 
la = ae ny 

y P LONDON— 
kinds of 87, Bishopsgate, E.C. 
Telephone—12782 CENTRAL. | 
Structural lron Wires—‘‘ Apexior, Lonpox, 
| MANCHESTER— 
or Steel Work. 45, Blackfriars Street. 
. f a a pl Ine.” 
THE Paint for | —" Laciernne, 
LIVERPOOL— ; 

3, Goree Piazzas. 
er | al ve manag Sd POOL. 
ron, &c. —** Dampney, L’ Poo. 

— NE WCASTLE— 
BETTER THAN a Newcastle- 
GAL VA N | Zz. | NG Se as om 

aT tae 58 cannes TYNB.” 
GREAT PaRie” 
COVERING ih ig 
t 

POWER. Denis, Seine 
708-18 & 722.35. 

Wires— 
— 


One of Several WATER TOWERS | in China Coated ‘with ‘ ‘MIRACULUM Bi GRAPHITE PAINT. 





AIR COMPRESSORS 
BLOWING ENGINES 


ALL TYPES SIZES ano PRESSURES 
RECONSTRUCTION OF EXISTING PLANTS A SPECIALITY 


FULLERTON, HODGART« BARCLAY L1rp. 
PAISLEY - SCOTLAND. 








= f 





sooo (VAL 





ca 
SPANNERS. TURNBUCKLES. STANCHIONS. 
Double or Single Ended. With or Without Stub Ends. Bright and Black. 


All leading sizes supplied from Stock. 


ARMSTRONG, STEVENS «SON 


WHITTALL STREET, BIRMINGHAM. 








| 
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THE ORDER TO START 


DECEMBER 24th, 1914—— 


~ 











ALG BRITISE. 


“BRADFORD” 
COOLERS. 


HOLEHOUSE'S PATENT. 
Tue DAVENPORT ENCINEERINC CO., 
Ltd. 











HEAD OFFICES :— 


HARRIS STREET, BRADFORD. FINISHED 
TELEPHONES— 4720 TELEGRAMS— TO 
3550, 3551, 3552, 3553 Bradford. “Humidity, Bradford.” 

C.H.C. 15 AND AT HULL, FLEETWOOD, LONDON, LIVERPOOL. DATE, 

























FRANK WICCLESWORTH & CO., LTD. 


FRICTION CLUTCHES 


SHIPLEY. 








BAYLIss’s AND 
RAILWAY BLACK & BRIcHT 
FASTENINCS, Bo.ts & Nuts, &c. 


* EUREKA” LOCK-nuUT, 


i omenal 
BS FR comehp 


Also Manufacturers of Iron Fencing, Railings, Gates, &c., 


and IRON and STEEL BARS, Numerous Sections. 
CATALOGUES FREE. 


BAYLISS, vones & BAYLIss, 


LIMITED, 

















WOLVERHAMPTON. «40 





AND 189 & 141, CANNON STREET, LONDON. E.C. 
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q IF “Chatwin’’ TAPS 


do not do your work as well 
| as taps of another make, we 
will be the first to want you 
| to buy that other make. ... 


q We only ask that in determining the 
best taps you give ‘*‘ Chatwin’’ 
taps a fair trial. 


nous CHAT WIN tare 


VICTORIA WORKS, 
BIRMINGHAM. 
































GRAS | 


Telephone :—6312-3-4 CENTRAL. 








PATENT UNIFLOW ENGINE. 


ENGINES :- BOILERS 


FOR 5264 








COLLIERIES, STEELWORKS, FACTORIES, PUMPING. 





























’ C. H.C. 














MARINE & LAND PUMPS. 


OUR SPECIALITIES ARE STRONG 

and COMPACT IN DESIGN — OF 

BEST MATERIAL and WORKMAN. 

SHIP — EFFICIENT and RELIABLE 
IN SERVICE. 





THE 


“DAWSON ” PATENT DIRECT-ACTING 
FEED PUMPS, 
AIR PUMPS, 
SERVICE PUMPS. 





IMPROVED DUPLEX PUMPS 


VERTICAL or HORIZONTAL. 
TO SUIT ALL PRESSURES. 





MOTOR DRIVEN PUMPS 


FOR 
DIESEL ENGINES, 


LAND STATIONS, 








binininie: tintin, kindle - MINE PUMPS. - 
DAWSON & DOWNIE, Es 
wntome-.. OLYDEBANK. 9 2: 





For Patented 
Saturated throughout the 
World. 
and a 
Superheated British design 
and 
Stecms. Manufacture. 





Locomotive Type, No. 7 Pattern. 


WAKEFIELD PATENT 
MECHANICAL LUBRICATOR. 


As supplied to 90 per cent. of the British Railways, 
and the principal Foreign Lines. 


C. C. WAKEFIELD & CO., 
Wakefield Howse, Cheapside, London, 





E.C. 




















9“COMBINATION 
TURRET- LATHES 


BARKER,SPINK,LEASE & C2 


ROSSE WORKS. SHIPLEY, YORKSHIRE. 
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Davis 
Steel Wheel 


For railway wagons and tram cars. 
Cast in one piece. 

A hard, tough manganese rim. 
Soft ductile steel plate and hub. 
Tread does not have to be turned. 


Increased strength with a decrease 
in weight. 


Years of service have proved its 
economy and safety. 


Further information cheerfully given 


C. L. Faulkner 


5, Laurence Pountney Hill, London, E. C. 


Selling agent for American Steel Foundries, Chicago, Pittsburgh and New York. 


Steel castings of all types and sizes. 
5210 














HIGH TEMPERATURES QUICKLY ATTAINED 
AND EVENLY MAINTAINED. 


WRIGHT'S 
FURNACES. 


GAS, COAL OR COKE FIRED. 





For Annealing, Hardening and 


HEAT TREATMENT OF METAL. 


With Utmost Economy and Speed: 


We have on our staff expert Chemists, Physicists, 
and Metaliurgists able to deal successfully with 
heat treatment problems of any kind. 


Please send us particulars of your requirements, 
large or small, and we will gladly submit speci- 5395 
fications for suitable Furnaces. 


JOHN WRIGHT & Co. 


(M.E.) Essex Works, BIRMINGHAM. 











| Historic Happenings 


I are the order of the day, and among them all the Maudslay 

: is “ making history.” 

Si) No record on the field of battle will be finer, and, in the 
Post-War Times which lie ahead, the success of the Motor- 

)§) propelled Vehicle will be emphasised by the Maudslay record. 


» And in those days you will buy the Maudslay freely, knowing 

the record that we speak of is evidence of an experience and 

[ef success in manufacture which must all tend to make the lorry 

) . a better lorry for your purpose. Pending those days, will 
f you let us register your name for future correspondence ? 


} THE MAUDSLAY MOTOR CO.,LTD., COVENTRY. 


Principal Agents: 


BIRMINGHAM-— John Chilton & Co., 71, Broad Street. 
BURNLEY-—G. E. Duerden, Olympia Street. 
» EDINBURGH—The Scottish Motor Traction Co., Ltd., East 

Fountainbridge. 

LIVERPOOL—Leach & Seed, 40, Imperial Buildings, Exchange 
Street East. 

MANCHESTER—Leach & Seed, 16, John Dalton Street. 

NOTTINGHAM—R. Cripps & Co., Ltd., Lower Parliament Street. 

BELFAST—A. Stringer, 156, Antrim Road. 











SWINNEY BROTHERS, L:é- 


Telephone No, 92 


Telegrams :— 
(two lines). 


“ Swinney, MorPEera,” 


Wansbeck Iron Works, MORPETH. 


Cutting Machine for 8} in. Tubes and Steei Bars. 


CUTTING MACHINE. SPECIALITIES. 





Send enquiries and we will submit Prices. ea 














CAN GIVE PROMPT VDALIVERIDB. 
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REAY GEARWORKS, DANIELS CAS PLANTS, 
GATESHEAD | nt 





SPECIALISTS IN 


WHEEL 
GQ GEARING. 


Toy 


| GLOVER<C°L’ 


TRAFFORD PARK: MANCHESTER 
TELEGRAMS: COBLES. MANCHESTER. 




















SHEEPSOAR FOUNDRY, LEEDS. 


el, 214. Tel, Add.: ** HYDRAULIC,” LEEDS. 


ROBERT MIDDLETON & CO., 


Codes used: ABC, Sth Ed. Liebers, 





RIQUETTE MACHINE. 


MODERN BRIQUETTE MACHINERY 


FOR COAL, CHARCOAL, COKE, AND ORES. 
VERTICAL & HORIZONTAL DOUBLE PRESSURE MACHINES. 


OvorDwD MAOoOmMmIWwEsS. 
Catalogues and Illustrations free. 





Will work perfectly 
from 
FULL LOAD to NO LOAD 
or drive 
TWO or more ENGINES 
from 
One Suction Plant. 





10 to 20 HP. For 
ONE PENNY 
PER HOU 




















Complete Pumping 
Installations. 
505 


~ DANIELS GAS ENGINES. 
DANIELS HIGH-SPEED PUMPS. 


T. H.& J. DANIELS, Ld., 





Stroud, owe 











Gp Ropal 
@@Aarrant. 


To His Majesty 
Ring George V. 





WAYGOOD-OTIS LIFTS 





5239 








Waygood-Otis Ltd. (Estab. 1833), London, 8.E. Telephone 4000 Hop (Night and Day). 


STEAM CRANES, 
OVERHEAD ELECTRIC CRANES 




















HENRY). COLES ay aie 
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THOS. PIGCOTT & CO., LD. 


CAN DELIVER QUICKLY 


TRON 
CASTINGS 


General Engineering Use 





WEIGHING 


2 CWI. to 2 TONS. 


Send your Enquiries to: 4458 


ATLAS WORKS, SPRING HILL, 


BIRMINGHAM. 




















_—" BOILERS 














VER 


SPECIALTY 


Vertical 
Cross-Tube Boilers 


FOR 
INDIA, AUSTRALIA, AND 
SoutH AFRICAN MARKETS. 








MARINE 
BOILERS 


Not exceeding 7 ft. 6 in. dia. 
Any Inspection and Tests. 








Loco-Type BOILERS 
Multitubular _,, 
Colonial ni 














Tel 
** Borers, UGHBOROUGH,” 
Telephone— 
61, LouGHBOROUGH. 


Code— 
ABC, 5th Edition. 


& 60., LTD., 


Central Boiler Works, LOUGHBOROUGH, x. 




































“CAMEL HAIR” 


(RECISTERED TRADE MARK) 


BELTING 


UPWARDS OF 60,000,000 FEET 
SUPPLIED TO WORLD WIDE USERS. 

















HAS AN UNBLEMISHED REPUTATION 
OF NEARLY 40 YEARS AS A 
MAIN DRIVING BELT. 








Sole Makers: 


F REDDAWAY 60. 


PENDLETON, 
MANCHESTER. 


LONDON: 
50-51, LIME STREET, E.C. -_ 






























‘+ and Left 
Bex Thread. 


Tal 
uit 
TFs 






i 
| 
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‘CHAIN SPOON TYNE gnas,|1'S UP HEAT R 
SINGLE-CHAIN SPOON TYNE GRAB, ERE ERS= 
Highest Awards wherever Exhibited. 
oa = prenees ore of a, all ge: 3 “s THOMPSON” 
Sade ls Validea Gipet to oak Patent Grabs, | ee «PATENT SECTIONAL 
SOLE MANUFACTURERS :— 
JOSEPH WESTWOOD & Co., Ld. deiccdiitins, date ot 100) 
NAPIER YARD, MILLWALL, LONDON, E. 
Telephones—East 4208 (4 lines). Telegrams—Westwood, Milleast, London. 


LABOUR-SAVING MACHINERY. 
All particulars as to price, &., may be obtained from =e TYPE. 
BETTER THAN RED OR WHITE LEAD. 











REDUCE YOUR 
COAL BILL. 





— ——————— 
x 


ni 


-DIXON'S 


GRAPHITE 


pe Joint Comp 


and Gas Pipes Ss, 


"8 Laue 
v iy Usetut 


S=E{ Nb of Dison’ Gopie | | (IO » STA NLOC cK 


go as far and do as much 


as 34Ibs. Red Lead. = \\ss WHEATIN | 
GRAPHITE PRODUCTS LT° 


ees ee a | HEATING 


CHEAPER THAN RED OR WHITE LEAD. 








—_—— 695 


JOHN THOMPSON, WOLVERHAMPTON. 














ame ES 


























THE IDEAL WARM AIR SYSTEM FOR 


BELDAM'S || a 


wt DP i = ean eo 




















&c. 
The STANDARD ENGINEERING CO., Ltd., 


Pp O T 3 : LEICESTER. 























‘ay GRINDING MILLS. 
7 SMEDLEY BROS., Lro. 


Belper, Derbyshire. ‘” 








PACKINGS 


— FOR — 


STEAM, WATER or AMMONIA. 


Sole Patentees and Manufacturers :— 


THE BELDAM PACKING & RUBBER 00., Lis 


Telegrams Corrugated. 1 & 2, Gracechurch St., LONDON, E.C. 
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9 Super Screwol” | 
ord SOLUBLE OIL 


to secure maximum output. 
oo Weld less Stings oS 
< = 
=F 


: Year maa =I 


— 


Due fenished Work 








NO RUST. 





Elio Mechanical Brat L 
ee) Be nw 


— APPLY FOR FREE TRIAL SAMPLE. 


6149 























WRITE 
ILLUSTRATED 
IO DESCRIPTIVE 
CATALOGUES 
ron Ss 
Vertical 
Testing 





Machine. ELECTRIC 
PASSENGER | 


HAND OPERATED, L | F T S 
eee nn: fa» Tey Dell gy ho 
For STEEL and . Satie eam teonone tone 
Sg GUNMETAL. ) — ie 
SAML: DENISON & SON, LT2. é 


LION WORKS 
FAR HUNSLET - - - LEEDS. “” CRADLEY HEATH 
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UPw ARnDs 
or 


Telegraphle Address: BRAKE, MANCHESTER. 2O oO ~O oO Oo 
GRESHAM’S PATEN 


GRESHAM & CRAVEN, L2®: 





INJECTOR 


OF ALL CLASSES NOW IN USE. saa 


MANCHESTER. 


London : 110, Cannon St., E.C. Glasgow : W. Lester & Son, 11, West Regent St. Newcastle-on-Tyne: Tangyes, Ld. Paris : W. Strapp, 15, Rue de Madrid, 


Telephone: CENTRAL No. 613, 


T 











forSTATIONARY andMARIN 








RELIABLE 


ECONOMICAL 
EASY TO OPERATE 











2d} SSS SS0HNNGUVUYAAASUDANSSHOASVSOSHEGNEOETOARAOODAAUARREROASAOSOO AONE ME 


Telegrams—“Dieselmot, London.’ 








A.-B. . DIESELS MOTORER swenex 


British Representative— ROBERT M. CAMPBELL, 19, Klea Avenue, Clapham Common, London, S. W. 


_ SH HVTSHVH ASU ARETE 


TT 


POLAR DIESEL EncineEs 


E PURPOSES 


Telephone—2152 Brixton. 


HUNHPOSHNERSERENEUOOOOOOOOQAQOOOOOOOOONSESQOQOVESSSSQOONESROOOSOOSAEOEOEOSOSOAN re 














JOHN FOWLER & C2 





STEAM PLOUGH WORKS, LEEDS. 





ENGLAND. 





ENGINEERS, LEEDS. 


113, CANNON STREET, LONDON. 








QO. (LEEDS) L TD. 











THE LARGEST MANU 


FACTURERS IN THE WORLD OF 


TRACTION ENGINES, ROAD LOCOS. 
ROAD ROLLERS, WAGONS, &c. 





SUITABLE 





FOR ALL KINDS OF —_ 


TRANSPORT, HAULAGE, THRASHING ANp 


GENERAL FARM WORK, &c. 











oo OVER 14,000 ENGINES MADE AND SUPPLIED. 
CATALOGUES & ESTIMATES FREE ON APPLICATION. REFERENCES TO USERS IN ALL PARTS OF THE WORLD. 
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é TUBES LIMITED é 

WELDLESS TUBES for BOILERS and STEAM PIPES 
LOCOMOTIVES & THE ENGINEERING & MOTOR TRADES. 

q Works: ASTON MANOR, BIRMINGHAM. te Tele { Sane; + ~ in. Ope & O72 E (4 lines). ut 


2 7™ BRICK TILE & PIPE MACHINERY 23.2: 


_ CLAYTON. HOWLETT € CoSanoMURRAYS 
( SIDNEY GW.HUNTER € C° ) 
-@ \LLUSTRATED CATALOGUE ON appLicaTiON BQ 























* LONDON OFFICE. + 


28 VICTORIAST WESTMINSTER, S.W. 
Telepte: 920 VICTORIA. Telegr BRICK PRESS CAM LONDON. 


nURGAYS MACHINE WITH EXPRESSING ROLLERS = SOLE, THE "BRIGHTSIDE FOUNDRY & ENGINEERING COLT? SHEFFIELD. 


JOHN BROWN & COMPANY, LTD. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLASGOW. 
LONDON: 8, THE SANCTUARY, WESTMINSTER, S.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS OF ALG TY PHS 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 


MANUFACTURERS OF Od 2814 


ARMOUR PLATES and GUN FORGINGS. 


HOLLOW ROLLED TURBINE ROTOR DRUMS, ROTOR SPINDLES, WHEELS, and DUMMY RINGS for TURBINE ENGINES. 
Largest Sizes of Crank and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 
MARINE BOILER FURNACES. “ROBERT” and CRUCIBLE STEEL CASTINGS RAILWAY and TRAM 

TYRES, AXLES, SPRINGS, BUFFERS, &c. HIGH SPEED and OTHER STEELS. 


PLENTY & SON LP? Our 





























ESTABLISHED 1790. Contractors to the Admiralty, War Office, Crown Agents N T ‘ 
Manufacturers of for the Colonies, India Office, Trinity Board, Customs ew ‘l'ype Engine 
House and various Foreign and Colonial Governments. h 
B RI Tl SH Works NEWBURY. as no 








KROMHOUT ———— 


For Particulars and Catalogues, &e., 


MARINE on ea 


82-85 FENCHURCH ST. 
New Type | OIL ENGINES LONDON, E.C. 
Engine is not For Tugs, Barges, Launches, Fishing Craft, , 





Telegrams Telephone 
Hot Bulb Sailing Vessels and Large Yachts. ajditindies awneive 
a Ho u SPECIALLY DESIGNED LONDON. _—. 





Engine. “ amnagenanieeiae re See alternate advertisement for Illustrati 
Simple, Substantial, Low Revolutions. of Steam Engines. 
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THE BUTTERLEY CO. Lo. 


DHRBY . ESTABLISHED 1791. 


Telephone—No. 6, Rirey. Telegrams—‘‘Ironworks, Butterley.” 
Pig Iron, Bar Iron, Iron Castings up to 
ZO TrowWws. 

Bridge and Structural Steelwork, Pit Trams, &c. 

High-class Machine Work of all descriptions. ™” 


Special Acid-Resisting Metal for Chemical Plants. 
Large Retorts, Pans, Acid Eggs, &c., a Speciality. 





























LONDON OFFICE—52, Queen Victoria Street. Telephone—2180, Crrv. 


THE REAL END AND AIM OF THEIR PRODUCTION 
pare | hae 
FIRST: Unique efficiency and trustworthiness, and 


SECOND: Long service and economy for 
our customers. 






















Semi-Metallic 
- : Pure Asbestos 
_l BRAKE and CLUTCH LININGS. 


~ SE CRESSWELLS’ LIMITED 


Old-established Spinners and Manufacturers and Patentees of Pure Asbestos Fabrics, &c. 


WELLINGTON MILLS, BRADFORD. 


WE INVITE YOUR ENQUIRIES. 





























11, Bothwell Street, GLASGOW; and 84, Hawthorne Avenue, SWANSEA. 4833 
Telegrams: ‘‘ ASBESTOS, BRADFORD.” Contractors to the Admiralty, the India Office and War Office, the 
Telephone: 950 BRADFORD. Crown Agents for the Colonies and numerous British Railways, &c. 
CONTRACTORS TO H.M. GOVERNMENT. ON WAR OFFICE, ADMIRALTY, INDIA OFFICE, and COLONIAL OFFICE LISTS. ESTABLISHED 18665. 





«*© BRANDON BRIDGE-BUILDING Co. L?- 


ENGINEERS, BRIDGE-BUILDERS, IRONFOUNDERS. 


BRIDGES, ROOFS, DOCK GATES, TANKS, PIERS, LOCOMOTIVE TURNTABLES & WATER 
COLUMNS, PRESSED STEEL TROUGHING. INGOT MOULDS & GENERAL CASTINGS. 


4662 











Leadon Office :— Works: Telegraphic Address: “‘GIRDER.”’ 


84, Victoria Street, Westminster. MOTHERWELL. Telephone: No. 11. 


DON ZIN BLOWERS, GAS COMPRESSORS, EXHAUSTERS, 


of the Positive type. 
For INDUSTRIAL PURPOSES. 

































For Gas Works. 


For Chemical, White Lead,' Soap 
and Oil Works. 


For Pumping Gas, Forcing Air 
through Liquor, &c. 





Advantages and Features :— 


Absence of all Valves. 


Simplicity of Construction and 
small number of working parts. 


Working parts entirely enclosed. 
Good efficiency. Silent working. 


THE 
Cam be arranged for driving by 


Belt, Steam Engine, Gas Engine, a 8 ee sae Aso —_ , BRYAN DONKIN Co. Le., 


or Electric Motor. Fig. 659.—View showing Internal Parts of Machine. CHESTERFIELD, Engtand. 


For Agitating or Mixing, &c. 

















J 
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Manufacturers of SIEMENS’ ACID STEEL 


BOILER PLATES. 


Also SHIP and BRIDGE PLATES, ANGLES, BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS8, &c. 
BILLETS, of dead soft quality, and for wire and springs of special quality, from any grade of carbon; also SLABS. 


THE GLASGOW IRON & STEEL CO., pte: 


WISHAW, SCOTLAND. 


THE HUNSLET ENGINE CoO., Ltd., 


LHEHDSsS. 


MAKERS OF 


LOCOMOTIVE ENGINES 


Adapted to every variety of work and gauge. 





























DESIGNS & SPECIFICATIONS 
supplied or worked to. 
QUOTATIONS AND SPECIFICATIONS ON APPLICATION. 


Telegraphic Address—"‘ENGINE, LEEDS." 
Telephone—Nos. 3430 to 3434 inclusive. 6004 














McKENZIE & HOLLAND, Ltd. 


Railway signalling of every description. 


POWER SIGNALLING 


carried out in conjunction with 
The McKENZIE, HOLLAND & WESTINGHOUSE POWER SIGNAL CO., LTD., 


Head Offices: 58, Victoria Street, London, S.W. 
beh ne : bebe om ae Telephone, 4760 Victoria. 


THE LEEDS FORGE CO., LTD., LEEDS 


Pioneers in the 
Design and 
Manufacture of 
Pressed Steel 
Underframes and 
Bogies, and 

All-Steel 
Railway Passenger 

Carriages and 
Wagons.: 














LONDON OFFICE :— 


| WESTMINSTER 
UGANDA RAILWAY. 4964 


BOGIE HIGH SIDED WAGON with Fox's Pressed Steel Undertrame and Bogies 
and Lane’s Patent Corrugated Pressed Steel Doers. 
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"BEYER, PEACOCK : Co.," 


ttn str Gerten Foundry, Manchester, ttre: s«:(": 


fd. Address: “ FOLGORE, LONDON.” Telephone: Ne. 255, Manchester. 
Telephone No. 5804 Victoria. ESTABLISHED IN 1854 5640, Genl. Manr, & Secy's Office. 


LOCOMOTIVE ENGINES 


ALTL.SO MACHINE! TOOLS. 


WHEEL AND OTHER LATHES. 

MILLING MACHINES, DRILLS, 
PLANERS, SLOTTERS, AND 
OTHER MACHINETOOLS, WITH 
OR WITHOUT ELEOTRICAL 
DRIVE. 

EMERY GRINDING MACHINES 
A SPECIALITY. 

All parte of the Engines and 
Machine Toole are made 


accurately to 8tandard 
Gauges. 











ARTICULATED LOCOMOTIVES. 

GARRATT PATENT LOCOMOTIVES. 

ORANE LOCOMOTIVES FOR 
LIFTING AND SHUNTING. 

RACK-RAIL LOOOMOTIVES 

YARD ENGINES -AND OTHER 
SPECIAL DESIGNS FOR ALL 
PURPOSES AND GAUGES. 





WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. = su’ 
\STEEL FOUNDRY for Casting Wheel Centres and other Parts of Locomotives. Also general CASTINGS & FORGINGS. | 


PECKETT& SONS, L™ 


BRISTOL. 


Telegrams - - - - Peckett, Bristol. 




















SPECIALITY 


TANK LOCOMOTIVES 


Of all Descriptions and any Size or Gauge. 





5075 Full Particulars on Application. 














Locomotives 


LONDON ADDRESS :— TELEGRAMS — 
58, Vietoria Street, “ BARCLAYSON, 
Westminster, S.W. KILMARNOCK.” 


MINING PLANT. 
BNGINE and BOILER FITTINGS. FIRE BARS. 
MOUNTINGS for LOCOMOTIVES. 
FANS and BLOWERS. 
BRAKES for WINDING ENGINES, 


Andrew Barclay, 7 oe g Cx L? : 


CALEDONIA vein KILMARNOCK, SCOTLAND. 
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mie Gi, 


MANNING, WARDLE & CO., Ltd., men2*Worxs, LEEDS. 


Makers of Locomotive Engines for any width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for passenger traffic. Materials and workmanship of the best quality. 
Tank Engines up to 18 in. cylinders, on four or six wheels, always in stock or in progress. Specifications, Photos and Prices on application, and Special Designs 











sent on receipt of particulars of requirements. Od 2486 
London Office: Mr. H. J. HEAGERTY, 34, Victoria Street, Westminster, 5.W. 


eaten oe SERVICE 


‘The illustration shows a Baldwin locomotive of the 
Decauville type, which was built for the Putiloff Works, 
Russia. It has cylinders 103 by 16 inches, and weighs 
28,500 pounds in working order. Thetrack gauge is 2 ft. 
1'8in. The water tank is placed between the plate frames, 
so that it braces the latter and lowers the centre of 
gravity of the locomotive. 











Baldwin industrial locomotives include a_ great 
variety in type and size. Large numbers of these engines 
have been built for export. 


THE BALDWIN LOCOMOTIVE WORKS, 


Philadelphia, Pa. U.S.A. 
LONDON OFFICEH: 34, VICTORIA STREET, S.-W. 


Cable Addresses: “BALDWIN, PHILADELPHIA.” “FRIBALD, LONDON.” 


HORNSBY =: ENGI 
OIL 


RICHARD HORNSBY & SONS, LTD., Grantham & Stockport. 75s, queen victonia sr. €.c 


And at DUBLIN, GLASGOW, MELBOURNE, SYDNEY and BRISBANE. 5035 


ras AVONSIDE ENGINE co, trp. 


























LOCOMOTIVE 
BUILDERS, 


BRISTOL, 
ENGLAND. 
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The ClayCrossCompany, L'*- Clay Cross, Derbyshire. 


Telegrams :—JACESON, OLAYOROSS. — BHSTABLISHAAD 18937. Telephone :—479, CHESTERFIELD, 


MAKERS OF STANDARD-TYPE 


FUEL ECONOMISERS 


For Utilising, the Waste Heat from Steam Boilers of all Types. 


SAVES IN COAL FROM 15 To 25 Per Centr. 


Adopted by Steam Users throughout the World. 

















y THE 
= 


REFRIGERATING W—_— aan ~ ASLAM 


MACHINERY FOUNDRY: &- - 


UNION FOUNDRY, London Office:~ ‘ 
DERBY. 175-177,SALISBURY HOUSE: ENGINEERING (2 LE? 
LONDON WALLE-C: 


rm . 
‘OMPRESSED ain SYSTEM? 











—- ESTABLISHED 1866. 


WILLIAM COOKE & COMPANY, LIMITED. 


Tinsley Steel, Iron and Wire Rope Works, SHEFFIELD. ori a OrFice: 110, CANNON STREET, E.C. 


MANUFACTURERS AWARDS-—GOLD MEDALS, 
oF SYDNEY, 1879. 


WIRE ROPES. 3 





MINING (LonpDow), 1890. 
NAVAL (LONDON), 1891. 


PARIS, 1900. 





FORGED HAULING ROPE SOCKETS OR CAPELS. 
STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, &c. (Made from the FAMOUS SHEFFIELD STEEL). 
HORSE and PIT PONY SHOES. CHANNEL STEELS for RUBBER TYRES. 


FOR... 
ENGINEERING AND 
COLLIERY PURPOSES. 


CONTRACTORS TO H.M. GOVERNMENT AND ENGLISH AND FOREIGN RAILWAYS. 


LIDGER WOOD 


HOISTS 


STEAM — ELECTRIC — GASOLINE. 


Built for speed. Contractors work demands speed. A breakdown is a loss 
of time. Lidgerwood Quality insures both speed in operation and security 
against time Tost by breakdowns. Whatever hoist you need we build it. 


CABLEWAYS — DERRICKS EXCAVATORS. 


WRITE FOR CATALOGUES. 


Lidger wood Mfg. Co., Moorgate Hall, Finsbury Pavement, London, E.C. 


BRAND— 
““ GOOKE’S BEST YORKSHIRE.” 
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DRILL VISE. KNURL HOLDERS. DRILL SPEEDER 


+e OR HIGH SPEED DRILLING ATTACHMENT 
and to suit the work. INCREASES THE SPEED 3 TIMES. 























ene Bushings inter- For use in Drillers from 
holder cha geable any FOR FOR z 20 in. to Largest Radial. 
stand size up tol 1/16 in, For Twist Drills 0 in. to 
j i 
nt tr a TURRET TURRET in, requiring speeds up 
b ; 
~—y , mat MACHINES MACHINES 
. , handle 
PRICES. 
No. 2, with chuck, drills 0 in. 
to yin, List $25.00. 
ogee eye Adjustable to any size. Two sizes and two styles. No.3, with chuck, drills 0 in 
p forg to $ in, . List $27.50. 
Fig. . WITH JIG ATTACHMENTS. No. pear ae to lj in. diameter. For Turrets 6 in. dia. and under, No. 3B, with No. 1 Morse 
st, $14.00. ~—— per 
No. 3, knurls up to 2} in. diameter. For Turrets 6 in. dia. and over. pan mene of chuck, 
List, $15.00. 27.50. 
In ordering give diameter of shank and style of knurling. No. 4, with chuck, drills 0 in. 


tofin, List $40.00. 


No. 4B, with No. 2 Morse 
hole instead of chuck, 
$33.00, 


No, 2L, with chuck, drills 


T Oin, togin. Has feed lever 
H E + RAHA M M FG C 0 tas or oe 
a a — 





























Fig. 2. WITHOUT JIG ATTACHMENTS. PROVIDENCE, RHODE ISLAN D. Ly BBA BR 
LIST PRICES. ; same amount of time as 
No. 3 Jaws 6 in. long, with attachments $22.00, without $20.00. Great Britain: ©. W. Burton, Griffiths & Uo, peony ae speed your THIS CUT SHOWS 
Non 8 ae ee ee ith ate mnent® $10.00! without §ae.00, France, Italy, Switzerland, Spain and Holland: Fenwick Freres &Co. Radial. et QTORS tee 9 ond 4 
= == = 
GEES) LARGE SWING LATHES BUILT 
- IN 30”, 36” AND 42” SIZES 
(actual swing over vees 34”, 41” and 46”.) 
THE Houston, STANWOOD & GAMBLE Co. 
CINCINNATI, U.S. A. 
































r= AE OR a | 
Triple “ Challenge” 
Engines. 1600 LHP. 





bie 





ENGINEERS, SHIPBUILDERS, BOILERMAKERS, COPLAND Works, GLASGOW. 
Telegrams :—‘' Catzpad, Giaseow.” Oodes—Al, ABO, Engineers, and Private Ocda 
Contractors to British Admiralty, War Offices, Crown Agents for Colonies, ae 

Foreign Governments and Principal Buyers at Home and Abroad. 

High-olass Marine Engines and Boilers tor Vessels constructed 

abroad. 3000 LHP. down to the smallest sises. Highest class werk. 

Modern Designs. Efficiency and Workmanship Guarantesd. 

OUR MACHINERY IS WORKING IN ALMOST 

EVERY PART OF THE WORLD. 


Cargo Vessels, Tugs, Launches, 
Passenger 
Specialists 


in Vessels and Machinery 
ef the Highest Speeds, Light-Weight 
Machinery, Water-Tube Boilers, Oil Fuel. a 


Vieterian Government Single Screw Tug, 120 ft by Mf. by Uti ga 
“Challenge” Triple Engines, 1200 LHP. Phote taken on full speed trial. 
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‘xoL..0k- 


Positive LOCK 


S2 wasters 


Prevent Vibration. 
ase te cand 
‘Avoid Imitations 
by specifying ‘KOLOK,’ 


POSITIVE LOCK 
WASHER CO., 
118-122, James Watt 8t, 


GLASGOW, 5851 


J. B. TREASURE & C0., Ltd. 
















alt), HALL R® 
LIVERPOOL 


VERTICAL & HORIZONTAL. 
SIZES: 2 to 40 HP. 


| Also Vertical Boilers. 


E.S. HINDLEY & SONS, 
pH. Queen Victoria Street, Leadon. 


WORKS—BOURTON, DORSET. 


PRECISION LATHES 


FOR TOOL MAKERS AND 
FINE ENGINEERING WORK. 


BENCH LATHES. 


Gear wheel cutting machines and cutters (generating process). 


TURRET LATHES. 
(6265 1.) 





MIKRON Ltd., 


MAVOR % COULSON, 


erisaow® 


Machine Works, 


Madretsch, BIENNE, Switzerland. 





Lo. 
47, Broap Streer, Mice Enp, GLASGOW. 








CHARLES MCNEIL, 





SPECIALISTS IN LIMITED, 
CHAS.MS NEIL 

ii Hydraulic Stampings & Forgings 

KINNINGPARK IROKWOR» KINNING PARK IRONWORKS & 
GLASGOW HYDRAULIC FORGE, 
870, West Scotland St., GLASGOW. 
_ Weldless big. BK. Steel Stand = 
very superior to & those which are 

Code Sth Edition, A aien, A Be , Bottom bone Chena S Sinaia or Boutin Sesitind 

we and War Oc | sea SAFE. STRONG. DURABLE ano LIGHT. 











T. A. SAVERY & CO., LTD., 


Mewoemen Works, 


BIRMINGHAM. ENGLAND. 


London Representative 
Mr. A. ROBERTSON, Leadenhall Street, E.C. 


QUICK REVOLUTION STEAM 


MARINE 
MACHINERY 


For Shallow Draught Launches. 
Light weight WATER-TUBE 


BOILERS, 


























OIL AND COAL FIRED. 











PATENT PLANING, SHAPING 
& SLOTTING MACHINES. 
SURFACING & 

WHEEL LATHES. 
© Geel therinnerine Work. 
Te 


ema 


SULZER BROTHERS, 
ENGINEERS 


(WINTERTHUR, SWITZERLAND), 
30, Norfolk St., Strand, London, W.C. 


The Firm of Sulzer Brothers was founded in 
Bviteeriand in 176 ae Gees 
4601 


THE “STONE” SYSTEM 


OF 
HYDRAULICALLY OPERATED 
WATERTIGHT DOORS. 

As fitted to latest Mail and Passenger Steamers. 


J. STONE ®& CoO., LTD., 


Deptford, London, 8. z. 


























THOMAS SHANKS 
Johnstone. 




















ROLLED AND 
BRIGHT 
DRAWN 
STEEL 
SHAFTING. 


2 in. dia. and upwards 
to size, and in any 
length up to 15 feet. 


WITH SMALL AIR 
HOLE FROM END TO 
END FOR FORCED 
LUBRICATION. 











DUNFORD& ELLIOTT 





ATTERCLIFFE WHARF 


of[TD _, 


> MH Ere se. Loe 
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TAYLOR PATENT, 


MACHINE VICES 


STANDARD FoR ALL PURPOSES. 


CHARLES TAYLOR ~<awt My 
(BIRMM.) LTD., KV LIMITED, Me 
MACHINE TOOL INDICATORS 


FOR STEAM & DIESEL ENGINES 






















PATTERN . MA PRESSURE GAUGES 
MACHINE OVER 17,000_ ALREADY SOLD. BARTHOLOMEW ' 
VICES SQUARE, 


with width of Jaw 
from 3 to 12 in. 
and to hold 
BETWEEN JAWS 
from 7 to 26 in. 


BIRMINGHAM. 































































































STANDARD 
SIZES 
Always in STOCK 
or Progress. 3 
SEND FOR 
SECTION 8 
CATALOGUE. be BEATEN for 
DURABILITY ; 
reas om tat — 57, Boruweu $1, GLASGOW. 
“LATHES, BIRMINGHAM. = } 
HIGH EFFICIENCY em «6 GUNTHER” 
LIGHT STRUCTURAL WORK of all kinds FANS 
1 Fact Roofs, Steel Framed Buildings, a wey on 
WORM GEARS a a = Foot Bridges, &c. noe 
wali PUMPS. 
Special designs W. GUNTHER 
submitted an@ SONS, 
on request. on tamenaan 
All Structures 
Macohkeeter. na Desigued 
DELIVERY FROM STOCK. | ee 
COLD - ANGLE anp Lg tent of Ce the 
Structural aid 
T-IRON | Sectons “ATLAS BRAND 
BENDER. y po aay here shown. a 
: ; i ‘ aie. of ated by 
atin ATLAS METY, & ALLOYS y-3 
; SCOTT BROS. SMITH g PEARSON, Lt ‘aan 
_ «an London Office and Showrooms ; 5412 





























West Mount Works, HALIFAX. ALBERT BUILDINGS, 49, QUEEN VICTORIA STREET, E.C. FE 0 N p ay S " R 5 


Our 8&peclality. 


— 


| ad 


SVEFI 2 IRANENRCINGC 
| on be Ce FELUIN I VNVINUO 


. ; 
i Ea 
HH a 
pal 


i 


i 
r 
E 


oF 
i 


i 
t 
iy 


Nh 
ft 
: fl 


F 


JET APPARATUS 


: 
i 
F 
E 
[ 








LEDWARD & BECKETT, L'2- 
CHAMBER, 


BROADWAY 
WaSTMINSTER, 6.W. 


'7f Al NY Sent ANN 
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AUTOMATIC FOUR-SLIDE 


WIRE FORMING MACHINES 


FOR ROUND AND FLAT WIRE. 


Automatic Wire Straighteners, 
Tilting Wire Reels, 
Piano Action Machinery, &c. 


Tue A. H. NILSON MACHINE COMPANY, 


Designers and Builders of SPECIAL MACHINERY, 
ure BRIDGEPORT, Conn., U.S.A. 








JOHN RUSSELL & Go., LD. 


WaALSAT Tt 


LAPWELDED DED & SOLID- DRAWN 


$ @EUETSE ¢ 


—— FOR LOCOMOTIVE AND OTHER BOILERS —— 





CENERAL ENGINEERING PURPOSES 




















Decide on Dalton 6-in. Lathes 
New Model B-4. 


38 IN. FROM CENTRE Pornt To V*. 
ecause in ma nop ge ing you can shav —_ 
ge ing "Da lto small parts in qua ntitie 


~ ras ble fo the finest a ae 
conte tell dene heeds room. 


a they hav vt strength and power 
The ey do thre “r cutting 3 to 144 per inch. 


Foot-po eget r floo foes n; various ‘pees 
for floo Sha ch; sev a ome chmen 
Bulletin B-602 tells more 5582 





DALTON MACHINE CO., Inc., 


I91I, Park Ave., NEW YORK, U.S.A. 





OOM STE eae 


FO) Re ANIF IES PAROS ES 


PUISTEAD COE E 
= Moncrwahus SHEFFIELD 



































ast Gas ae an 09 20-in. lathes. || - 























—_—=—— 




















A CHEAP YET MOST 
EFFICIENT INSULATOR 
AGAINST HEAT RADIATION 


KENYON’S ciirctnr 
“ KISOL” 


(Registered) 


CEMENT 


Sample 1 cwt. bag sent carriage paid for 7s. 6d. to any address. 
ASK FOR “HINTS” ON COVERING 
STEAM PIPES, BOILERS, &c. : : : 2911 
Post Free on Application. 


























WM. KENYON & SONS, Lr, DUKINFIELD, wean MANCHESTER. 

















RAILWAY CARRIAGES. 
FETA LN GA VANG Oy 


TRAM CARS, etc. 


MIDLAND 


RAILWAY See ae 
& WAGON C9, 


LONDON: OFFICES: 
SUFFOLK HOUSE, IDLAN. WS woRks 


once) BIRMINGHAM 


HARTLEY & “SUGDEN, iD, 


ACETYLENE & FIRE 
WELDING EXPERTS. 


H.P. CYLINDERS TESTED UP- TO 
2000 LBS. 


Cylinders, 











Receivers, etc. 









Light Work also a speciality. 5501 


HALIF AX——YORKSHIRE. 


STEAM, ELECTRIC & HAND 
CRANES. 























a 


Od 1691 


Richard Gibbins (0. "en 








GLASGOW: Jomw S. Brsmor, 51, Cadogan Street. 
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Improved Patented 
NON-CONDUCTING 


COMPOSITION 


FOR COATING BOILERS, STEAM PIPES, &c., 

pom cagee the radiation of heat, save fuel, and imerease Pod 

power of steam. IT WILL AT ONCE SHOW a LEAK. 
IT CANNOT CATCH OR COMMUNICATE FIRE. 


In London the cost of the Covering is saved 
in about six months, 


May be seen where it has been in use 20 years. 
ESTABLISHED 1865. 


F., LEROY & CO., 
20, Gray St., Commercial Rd., London, E. 


Also at MANCHESTER. 5473 


ALEX. FINDLAY @ CO., Ltd. 


Steel Roof and Bridge Builders, MOTHERWELL, N.B. 


Structural Engineers, “ ON, 
Butidiags for the FRANCO-BRITISH EXHIBITI 
stnen Oo ofl he Bicin oi, $20,000 square feet; alse lor 


of 
‘LONDON — oreing. 4 ola area 200,000 square 


Att Kinps oF Stee. Structures DesianeD AND EXmOuUTED. 
SPECIALITY: HYDRAULIC PRESSED STEEL TROUGH FLOORING FOR BRIDGES AMD BUILDINGS, 
Head Office - - - - MOTHERWELL, N.B. 
London Office - - - tt - 9, VICTORIA STREET, S.W. 
Tuzenams: FINDLAY, MOTHERWELL. PARKNEUE, LONDON. 9262 


LEROY'S 

















Contr: 



















ORI) . TAL 


TUBES 


for Engineering work. 
A There are no tubes more suitable 

/ for Engineering work than ORIENTAL 
_ they : are the product of specialists and Y 
can be thoroughly depended upon for quality, 
strength and workmanship. N 
When next you require SEAMLESS STEEL 
TUBES, or any other kind of Steel Tubes, send us your Y 
enquiry — you'll find us RIGHT in quality and price, and 
prompt in delivery. 


ORIENTAL Tube Co., Ltd., West Bromwich, Birmingham, 


Telephone : 45 West Resnbiand, Telegrams: “Tubes, West Bromwich, 






























WAH BI © 


BON ey 




















We are 
PURCHASING AGENTS 
and General 

EXPORTERS 


Before 
shipment, all 
second-hand machines 
are thoroughly overhauled 
by our Inspector, Mr. J. W. 
WELBORNE (for 11 years em- 
ployed in H.M. Government Arsenal 
at Woolwich, England.) 












HONESTY & CARE ASSURED!! 


WELBORNE & CO. 


Also have ay beep for Handling and Insurance of shipments to foreign 
parts, thereby eliminating usual excessive Forwarders’ charges. 5426 





Southfe: 
NEW YO 


Building, 
K, U.S. 














ASHMORE, BENSON, PEASE @CO., Ltd. 


STOCKTON-ON-TEES. 
Makers and Erectors of all Descriptions of 


STEEL BUILDINGS, CHIMNEYS, 
COAL, COKE, & ORE BUNKERS. 


Cast Iron and Steel Work for 
COKE OVENS, BLAST FURNACES, &c., &c. 





SOLE MAKERS OF FORTERS PATENT REVERSING VALVES 


For Steel, Glass, and other Furnaces. 








“NATIONAL” Fusihble Plugs 


ARE THE BEST AND MOST 


Rellable LOW-WATER 
SAFEGUARD 


IN THE 











MARKET, 





Suitable for All Classes of 
Internally-Fired Boilers. 
Special roan ee Ae for High Pressures. 


Tue NATIONAL BOILER 


AND 
General Insurance Co., “L., 


St. Mary's Parsonage, MANCHESTER. 


London : 60, Queen Victoria Street, E.0. 


DEMPSTER, MOORE & ong 10. 


_Enginoors, GLASGOW. 








5117 


From photo of 8} in. Lathe, inf 








illustrated Price List Pree. 


Screwed lin. 14 in. 1} in. and 2in. Gas Thread on the Seating. 


SPEOIALITY:—NEW TYPE LATHES FOR HEAVY OUTTING. 
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WATER SOFTENERS 1&e, 


APPLY TO— 


The Harris Patent Filter (1910) Ltd. 
24, Grainger Street West, 
NEWCASTLE-ON-TYNE. 


BELLISS « MORCOM, 
























H AM. “ro... 
Self- rarieatse at wing “Turbines, ‘tk 
and Gas Compressors, Condensing Plants, Crude 
Oi] Engines and Paraffin Engines. 
Maiden 
& Co., Ltd., 
Machine Tool ] 
Makers, last issue 
HYDE, Cheshire 








Fuel 
Oil 
Brotherton & Co., Ltd., 


CITY CHAMBERS, LEEDS. 


, BirnMINGHAM 
WORKS { SUNDERLAND 


We supply a clean 
high-grade fuel oil 
for Diesel engines, 
industrial furnaces, 
and merchant ships. 





Lzeps 
WoOrRKINGTON 


GLascow 
WAKEFIELD 


LiverPooL 
6032 


























Machine CutGear Wheels 
THE REID GEAR CO., 


LINWOOD, near PAISLEY. 











ae eee 
TULLIS, L¢., 


f! 
ven Clydebank, N.B. 


See our Advert. page 81, last week. 


MACLAREN BROTHERS, Ltd. 


Makers of Petrol and Paraffin Engines 
for Marine and Stationary Work. 
Contractors to Admiralty and War Office. 

Glasgow Office: 24, St. Vincent Place. 
Tel. 5066 Central. 
Works: Sandpoint, Dumbarton. 





r_~wTwewewewewee 





170 Sendbihene 


ia 
— 















Increased Production Means Increased Profits. 


Large Millers for large 
work— 
STEPTOE MILLERS 


for small work. 








Large Planers for large 
work— 
STEPTOE SHAPERS 


for small work. 





6031 


Will result in increased production; less money invested in machinery, and increased profit. 


THE JOHN STEPTOE CO 





— CAMP WASHINGTON, — 
#9 CINCINNATI, OHIO, U.S.A. 








=. A FIRM GRIP 
OF THE PULLEY 


“Cling- BELT 


TREAT- 

=) Surface ment 
OMAS & BISHOP, 

37, Tabernacle Street, London, E.C. 











ROWLAND’S Rieger 
REDOISH 


emai Hen 
PURE WATER 


for all purposes. 
Particulars from 4361 


The BUHRING’S Patent WATER PURIFYING Co., 
60, Wilson Street, B.C. 


SWIFT 2a 


DRILLING 
MACHINES 
Gnomes Sa Swiev = 2. i 1. 


MURRAY, McVINNIE & CO., Ltd. 


MAVISBANK QUAY, GLASGOW. 


TURBINE BLOWERS 


for Mine Auxiliary Ventilation. ~* 


Telephone: 890 Ibrox. Telegrams: ‘‘ Metallic, Glasgow.” 















































MEX FUEL OIL 





Anglo-Mexican Petroleum Products Co. 
Limited, 5016 

FINSBURY COURT, LONDON, B.C. 
Telephone : £704 City. Telegrams: Mexprod@ux, Ave, London 














» Laicustsr. 
STEAM & ELECTRIC. 





HIGHEST QUALITY 


> FerroTunssten 


GREP Do You Analyze Your Ferro-Tungsten? We Guarantee Our nite: to this analysis: 








If Not, It Would Pay You To Do So— Bee <2 - 20-0. ee 

The value of a product is lar y, controlled ‘by the Ceska on ans. 05%, 

purity of the materials of whi Phosphorous—not over. . - 08% 
Our facilities are of the best oy eaten and equipment. 
Snascwabua, mt Ge ee 


VANADIUM ALLOYS STEEL co. 


TROBE, PENNA. U. S. A. 
Makers of pe =m First Quality High Speed Steel 


6035 














CASTINGS 


High Class for Engineers, &c. 


ROE & HARRISON, Lro., 


5452 

















The CLYDE STRUCTURAL [RON 00., Ltd, Ltd., 


Ciydeside Ironworks, Scotetoun, Glasgow. 


MANUFACTURERS OF 5202 


Iron & Steel Roofs, Buildings, 
Workshops, &c., &c. 


LONDON OFFICE 48, Cornhill, E.c. 








th Reyolee g Go, Lid, 








Switchgear. 5453 Hebburn-on- Tyne. 





ELEGTRIG CONTROL LTB., 


Bridgeton, GLASGOW. 
“Empire” 
Automatic Controllers. 


See Displaved Advt., page 90, Dec. 15. 65556 

















ARMSTRONG 
COMBINATION KITS 


MADE UP A& FOLLOW8— 

















Ps py ES 
/ RUBERY, OWEN « CO., ”" Mitbiainhen 
Water Purifiers. Excavating Machinery. One MODEL B PIPE CUTTER; 
Fencing snd Gates yoy One JUNIOR HINGED PIPE VISE 
wie we a on One STILLSON PIPE WRENCH; 
ee Adveriivoment. | ALL PUT UP IN A HARDWOOD BOX. 
FOSTER BROTHERS, Limited, nes a: 
TUBES & FitTiNas,||| THE ARMSTRONG MFG. CO., 
888, KNOWLTON STREET, BRIDGEPORT, OONN., U.S.A. 
WwWubDNBIsBURY. Catalogue Mailed on Request. wore 











HAIGHS (OLDHAM) LTD. 


(Formerly W. B. HAIGH & CO., Lrp.), 
MANUFACTURERS of 


Lathes, Milling Machines, 
and Woodworking Machinery 


OF ALL TYPES. 
See our large Advertisement alternate a, 


MARINE ENGINEERS 
AND BOILER \Y a Ws 


MAKERS. 
231, Elliott Street, 


ae aes 





~xOWAN, GLASGOW.” 
see Gotan" a Cath & bth Baitions) LIEBER'S. 


) a 7 mam YY OE 7 1 
ie d he kt ws @ 
a t o| = t 
bh r Ne 
“ | 
° SH ea? ia se 
a = Zz 


pie LATHES: GEAR CUTTER 
, MILL ERS : BORE S 

































Dec. 29, 1916. | 


ENGINEERING. 


[SUPPLEMENT pege 21x] 105 








MWietal Sawins Machines 


FOR CUTTING 


SHELL BARS 


Belt or Motor Driven. 





AS SUPPLIED TO 4748 


GOVERNMENT CONTRACTORS. 
CHAMBERS, SCOTT & C0., 


MOTHER WELL. ‘+4. 


Te ROPES 


British made throughout and manufactured | 
only from the finest materials procurablie, 
have attained and maintained a world-wide 
reputation for excellent and efficient working. 
There is no rope obtainable on the Home or Foreign 
Market to-day giving better results than Cradock’s Steel 
Wire Ropes, with their exceptional fl hief 
entiality and crowning feature of all wire ropes 
RUSSIAN, ITALIAN & SPANISH 


GEO. GRADOGK & Co. Ltd., WAKEFIELD, 


ee a> 

















exibility t 


| Catalogues and working instructions in FRENCH, 






























STEAM. 
HAND. 


ELECTRIC, 
HYDRAULIC, 








OF ALL TYPES. 




























: WINDING 
: fi AND 
¥ p< HAULING 
‘ ENGINES. 
| 
1 SHEERLEGS, 
= SLIPWAYS. 





TRAVELLING CRANE. 


ALEX. CHAPLIN 8 CO. Ld. 


aGaovanm, GIASGow . 











Sturtevant Induced Draught Plant installed in connection 
with Economisers. 


Induced or Forced Draught. 


Is your chimney-stack too short ? 
Are you hampered by lack of draught? 
Do you require more steam ? 


If so, install a Sturtevant Fan—it increases the steam- 
ing capacity of boilers—helps out the overloaded 
chimneys—reduces the smoke nuisance by producing 
better combustion—enables cheaper fuel to be used. 


We shall be pleased to give full 
information on this _ subject. 


Send for Catalogue IC 1071. 


Sturtevant 





Engineering Co., Ltd., 
147, Queen Victoria Street, London. 








GEORGE FLETCHER & CO.,LTD. 


DIRE YT. 


SPECIALISTS IN 


COLLIERY, MINING ano CEMENT 
WORKS PLANT. 


UNDER CGOVERNMENT CONTROL. 


ELEVATORS 
CONVEYORS 


FOR HANDLING 


COAL, COKE, CLINKER, AND CEMENT. 


CONTINUOUS OR 
GRAVITY BUCKET 
TYPES. 
RUBBER or COTTON 
BAND. 


STEEL TRAY: OR 
SCRAPER TYPE. 


LONDON OFFICE—21, MINCING LANE. 








TELEGRAMS 817 (2 lines). 


*Phone- 2813, Avenue. 
PHONE AMARILLA, DERBY. 


5046 
‘Grams— Amarilla, Fen, London. 


| 
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an 
RICE &C° Le 

































































NAT. TELEPHONE 2362. TELEGRAMS PRESS LEEDS. coDE. ABC. 5” Ed. 





5355 














AILSA SHIPBUILDING CO., Li. 


SHIPYARD, ENGINE WORKS AND GRAVING DOCKS, TROON, N.B. 


TELEGRAPHIC ADDRESS “SHIPYARD, TROON.” TELEPHONE NO. 38 TROON. 
BRANCH SHIPYARD WITH HEAVY HAULING UP SLIPWAY AT AYR. 

















HEENAN 


WATER COOLERS 


FOR COOLING THE 
CIRCULATING WATER OF 
INTERNAL COMBUSTION ENGINES. 


PREVENT OVERHEATING OF CYLINDER AND PISTON. 


rotate ae hk Oindahieen: : HEENAN & FROU DE, L- Worcester, Eng. 











Users of this material 
are invited to send their enquiries to The 
Silvertown Company, who have had over 40 years’ practical 
experience and can supply qualities to meet all requirements. 


Silvertown Ebonite was used by the National Physical Laboratory in conducting the 
exhaustive tests on which the Admiralty Specification is based. 


Silvertown Ebonite is used by British Government Departments and Colonial Administrations. 


The India Rubber, Gutta Percha 8 Telegraph Works Co., Ltd. 


(The Silvertown Company), 
5230 Works—Silvertown, London, E, , 
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Te.ecrams—“ GAS,” LEEDS.” ti, Be To H.M. Government. fa OFFICE :—-60, ‘QUEEN VICTORIA STREET, E.On 


WELDED AND RIVETTED STEEL PIPES. | 


BOILERS. GAS PLANTS. TANKS For on « water, a 
STRUCTURAL STEELWORK oF EVERY DESCRIPTION. a. 


RIVETING 


~AND— 


PUNCHING PRESSES 


operating at 65 Strokes per minute. 

















These tools are great time savers, and 
are the result of years of experience 


RIVETING PRESS, capable of heading up @ in. rivets in plate-working machinery. aa i. 
cold. .: By substitution of tools this machine may be ‘used . ‘=a r on a 


for punching. Throat depths from 5 in. to 72 in. ESTABLISHED 1864, 4928 ” 


; | ee nT a 
| HILLES & JONES COMPANY, S2mnoroy. cusanis. ot 
5 Delaware, U.S.A. pte time ne) nas os bing ra 
London Representatives  .. . OW. BEALS UOMPANY, 5, Posock Street, Blackfrigirs Read. different diameters. Me var 
Exclusive Agents for France and Beigtum — «) Ae FORGES Dr VULCAIN, mate Dartantomter | of sis age throat depths, 


| FUEL ECO 


COVER YOUR BOILERS, STEAM PIPES AND ALL HEATED SURFACES WITH 


| KEENAN’S= COMPOSITIONS 


AND REMOVABLE SECTIONAL OOVERINGG. 
Wake of ALL CLASSES OF ASBESTOS. MACNESIA, DIATOMITE, FOSSIL. MEAL COVER! 


Alse SPEOIAL SEOTIONAL OORK OC VERINGE FOR REFRIGERATING PLANT, &@. 


MATTHEW KEENAN & 00., L™. -... {CONDON =] gLAsaOM 

















CONTRACTORS TO ADMIRALTY, WAR OFFICE, de. ord 
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CAMMELL LAIRD & CO., Lo, "222... 


STEEL MANUFACTURERS. SHIPBUILDERS. E GINEERS. BOILERMAKERS. 
LONDON OFFICE; 8, Central Buildings, Westminster, S.W. 
— LAST WHERE'S AND NIT WHB='s ADVERTISZIMINTS. 6189 














a as) 


CLAYTO N, SON & CO., CID. cnt’ tes 


Te.earams—" GAS,” LEEDS.” See To H.M. GOVERNMENT, vies OFFICE :~60, QUEEN VICTORIA STREET, E.C. 


WELDED AND RIVETTED STEEL PIPES. 


BOILERS. GAS PLANTS. TAN KS FOR OIL & WATER, &6. 
STRUCTURAL STEELWORK oF EVERY DESCRIPTION. 


RIVETING 
~ ~AND——- 


PUNCHING PRESSES 


operating at 65 Strokes per minute. 

















These tools are great time savers, and 
are the result of years of experience 


RIVETING PRESS, capable of heading up @ in. rivets in plate-working machinery. 
cold. © By substitution of tools this machine may be used 


for punching. Throat depths from 5 in. to 72 in. ESTABLISHED 1864, 4938 


HILLES & JONES COMPANY, W2éiNoToy: pr mee =e 


that no time is P iost c tools f mT el 
London Representatives .. .. &. W. BLISS COMPANY, 3, Pocock Street, Blackfriars Road, different diameters, . Made in a + oe 
oe Agents for France and Belgium . . AUX FORGES DE VULCAIN, 3, Rue St. Denis, Paris, France. of sizes and throat depths, 


FUEL ECONOMY — 


COVER YOUR BOILERS, STEAM PIPES AND ALL HEATED SURFACES WITH 


KEENAN’S.=.COMPGSI TIONS 


AND REMOVABLE SECTIONAL COVERINGS. i 
Wakes of ALL CLASSES OF ASBESTOS. MAGNESIA, DIATOMITE, FOSSIL MEAL COVERINGS, 3 











Alse SPECIAL SECTIONAL OORK OOVERINGS FOR REFRIGERATING PLANT, ae. 


MATTHEW KEENAN & CO. Le - vou. [ LONDON, E. GLASGOW 


rae ey Read, Bem, oe Wellingtos t2eut, 
CONTRACTORS TO ADMIRALTY, WAR OFFICE, &c. 


























USERS SAY “THE BEST.” FIRST ORDERS ALWAYS “ON APPROVAL.” Jocsiom—ccc/cyon®” Mencnenter 
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THe 


Telephone : 6456 & 6457 Central. 





STAFFORDS 


OSHIRE TURE C0., Ln, 

















GRAB- 





Ré- White 8 Sons, Widnes, 


™ RAILS, *- 


POINTS AND CROSSINGS. 
AERIAL ROPEWAYS. 


BULLIVANT « CO., L* 


Stee! Wire ge Minit Makers 
BULLIVANT'S ABRIAL “ROPEWAYS, i, 


72, MARK LANE, LONDON, E.0, 
Tele: ny bn Pg 














Works: PB g 


GRINDSTONES 


for Engineering Works. 


HENRY DEELEY, Limited. 
ROWSLEY, DERBYSHIRE. 5557 


KELVIN MOTORS 


MaRrine AND STATIONARY. 
Bee Advertisement Dec. 15th. 


THE BERGIUS LAUNCH & ENGINE co. 


Dobbies Loan, GLASGOW. 
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ROSE, DOWNS & THOMPSON, Ltd., 


HULL, LONDON and SHANGHAI. 


~ OIL 


WATER TUBE BOILERS and 
MECHANICAL STOKERS. 





ESTABLISHED 1777. 


H.W.WARD & Co.,Ld. 


Lionel Street, BIRMINGHAM. ss 


~|MACHINE TOOLS 























~ (200,000 HIP. in Service.) ~ S481 
Tel. No. 7460 Central, The British Bother Co.. La, 
Seo illustrated Advertisement last and next week. Caxton House, Westminster, 8.W. 
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ee EVICES. 
Oia St,E.c. 
















Foolscap 8vo. xx—1054 pp. Leather. Gilt Edges. 
Price 20s. net. Post Free 203. 6d 


1906 EDITION 


POCKET - BOOK 


OF RULES, FORMULA, DIAGRAMS AND TABLES. 
Entirely Revised and Re-written, with Additional Chapters on Steam Turbines, 
Alternating and Single-Phase Traction, and on the Motor Omnibus. 

BY 
PHILIP DAWSON, M.I.C.E., M.1.M.E., M.1.E.E., 


Author of ** Electric Railways and Tramways.” 





Lonpon ;: Offices of “‘ ENGINEERING,” 35 and 36, Bsdford Street, Strand, W.C. 
New Yorx: Jonn Wutry anp Sons, 43, East Nineteenth Street. 


Engineering and Electric Traction 














WORKS, MONTREAL,CANADA. 


JENKINS Bie 


96 SHEETING 











BERTRAMS LIMIT ED 









LONDON. RE QUEERS VICTORIA ST.E-C. 
Ma 














W. D. M’Kendrick & Co., 


OAKFIELD WORKS, 
MOoTHBaARwWwiALL, N.B. 
Address - “Ovrreesan, Moraznwsis.” 
GENERAL ENGINEERS. 


HIGH SPEED DRILLING MACHINES FOR 
SO8.SR AND Seen WOM. 5152 


Patent Steam Engine indicator. 
he 
8 HANNAN and 


; BUCHANAN, 
75, Robertson St, GLASGOW. 
Bourdon’s. Patent Pressure 











ALSO MAKERS OF— 
Aa & Bowe one a 
| Sone a <8 "Marine ingen, 


Salinometers, Thermometers, 
Lever Clocks, &o, 5104 


LANCASHIRE, CURNISH, MULTITUBULAR 
AND WATER-TUBE BOILERS. 


SUPBERRIATIEHS 
— Established 


AND ALL BOOKSELLERS. 











Telephoness— 
119 (Two lines). : 








THOMAS BEELEY & SON, LIMITED, 
Hyde Junetion Ironworks, EX YD Manchester. 

























THE 


HULBURD ENGINEERING C9. [,. 


St. Benet Chambers, Fenchurch Street, 
LONDON, E.C. suse 


See Displayed Advt. last and next week. 














ENGINE AND BOILER 








MAKERS. 





RANSOMES, SIMS & JEFFERIES, LTD. 


ESTIMATES AND PARTICULARS ON APPLICATION TO— 


- Orwell Works,,. IPSWICH, or Palmerston House, 34, Old Broad Street, LONDON, EC. 


Telephone! No Sgt iPewice:.” 


- 


ey i 


ean" 
ta 





ORD ee es as 
wits WE ‘7 


Telegrams : “ ANGLIA, LONDON.” 
; ert Ne. 1067, Carel. 
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FLUXES“. _& 





OXY-ACETYLENE WELDING AND CUTTING 


ewes: IMPERIAL LIGHT, Ltd., 123, Victoria Street, LONDON, S.W. Vioronta (Three Lines) 


SUNFLOWER BRAND. 





WRITE for PRICES. ™ 











Raw Hine Gears 


Also Metal Gears. 
GEORGE ANGUS & CO., LrD., 
Newcastle-on-Tyne. 6068 











J. BRUNDRIT 44 Water St. LIVERPOOL 


KLEIN ENGINEERING CO. (1908), L™- 
WATER COOLERS, CONDENSING 
PLANTS, VACUUM PUMPS 
AND COMPRESSORS, 

STEAM TRAPS, &c. 1451 
Capital, Personne! Shareholders, and Manu- 
facturers of this Co. are entirely BRITIGH. 
94, Marker Sr.. MANCHESTER. 











F. WIGGINS & SONS. 


Telephone : : Avenue 2! 2248. 


FOR INSULATION ror, an 


Largest Steck In the World. 0d 9834 
102, 163, & 104, Minories, LONDON. 


Pile 








MACHINE TOOLS. 


ENGEL WORKS, GUILDFORD, SURREY. 














The Sunderland Forge & Engineering Co., Lid, 


SUNDERLAND. 


ELECTRIC LIGHT & POWER for SHIPS, ELECTRIC WINCHES. 
“ROWRANITE W.IREWORK 
eS ihe 


ses The Perfected Bituminous Paint. | 














ROBT. BOWRAN & CO., Ltd., 
4, 8t. Nicholas’ Bidgs, Newcastie-upon-Tyne. 











PFuUM SY BS. 


Direct-acting, Peed, Air and Service Pumps, 
and Conteifegal Pumps, Ausiliery Oontinring 


NICHOLS PUMP & ENCINEERING  C8., | 


5121 (Lara NIOHOLS BROS.) 
OAKWELLGATE, ae 











THe Bee" umnees, 


MELDRUM... | 











Canal Works, Timperley, MANCHESTER. 








CHHAPrHST. 








JOHN SPENCER, P 
WEDNESBURY. 
"TROM & STHAL 


TUBES 


POLES, STEAM MAINS, TUBULAR PILES. &c. 








BELTING and all ~—s poe leather nape a mnticne 4 for og ny: ema 


H. J. STEVENS & SON ( 








CENTRIFUGAL 


MACHINES. 
Catalogues free on application. 601g * 


‘| WATSON, LAIDLAW & CO., Ltd., 


Engineers, GLASGOW. 








| VAUGHAN GRANE CO. 














PRATCHITT 
BROTHERS, 


w BS IRONWORKS, 
CARLISLE. 





puMrr ais PE 








“Gis core), 121, NEW NORTH ROAD, a N. 








Seana TRAVELLING 
THE 


MANCHESTER 
Nis er ly VAUGHAN & SON Ltd, 408 


AITOM&C° L*® DERBY ~ 
MAKER@BOF FLANGED PIPES, = 
CAST-IRON, STEEL, COPPER 
FOR STEAM, WATER & GAS. e 
See large advt. December 8th. 5281 























_ ENTWISLEs GASS,Lo., 


Engineers, BOLTON: 
Fer CENTRIFUGAL PUMPS, 
com RS 














"SMITH BROS. & HILL, Lrp. 
Albert Spring Works. West od bremswrieiis 








For Efficient Lubrication use the “ Seafield” 


echanical Lubricator 


- (Adams Patént) 


FOR GAS, STEAM & OIL. ENGINES. 


Sole Makers of Grandison’s Piston Type Lubricators., 


BRITISH 


MANUFACTURE. 


The Steam Cylinder Lubricator Co., Ld. 


Gerdon Works, Lower Broughton, MANCHESTER. 








WATEINBSONSB’ 


npaLaTa BELTING 
Best in Quality—right in Price, 5108 
P. WATKINSON & 00., Halifax, Eng. 


STEAM TURBINES. 
Richardsons, Westgarth & C9 Lt. 


HARTLEPOOL, MIDDLESBROUCH & SUNDERLAND, 

















See large Advertisement Nov. 17th. 4588 





——— 











JAMES FAIRLEY & SONS 


General Steel Manufacturers and SPECIALISTS in 


invite attention to their Unrivalled Self-Hardening Steel. 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 
althongh the the Market). pel commaten tote So sueerae 

NOTE JAMES FAIRLEY & SONS’ WORKS Tolling Mills, BIRMINGELAM) are merely Branch 
°F AU Communications should be addressed te the Head Ofieese—OLD MINT, SHADWELL STREET, BIRMINGHAM. Od 1719 


Contractors to His Majesty's and 


TOOL STEELS 


other Governments. 

















BOLLING & Low Ei. , LONDON, E.C. 





Engineers and Merchanis (°°"tx, 


EsrTasuenep 1827. 


y Wm. BIRD & CO. 


PLANS AND ESTIMATES 
FOR EVERY DRSORIPTION OF 





STOCK OF NEW AND SLIGHTLY 








Contractors to the Admiralty, War Office, Crown Agents for the Colonies, fe. Agents for Foreign Governments. 
ly A r Machinery Installations, Tools, Railway and Tramway Material, Mining and Contractors’ mst z T.dt 


3, “Felgrame: FouNTNEY mri 


Codes Used: ABO, fi, Ee Enginesting Sclcorech, wand Licbetts 
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HEAD OFFICE and WORKS z . H a 2 3 ; MANUFACTURERS OF 
— s a 


GAINSBOROUGH, ENGLAND. wl TRACTION ENGINES, 
LONDON DEPOT :— a ROAD LOCOMOTIVES, 


79, Farringdon Road, E.C. 


£ <> 
a 
PY 7 83 2. 


INDIAN BRANCHES :— ‘3 ie = ’ ie Special types for 


Calcutta, Bombay, Lahore, Madras. : . “eae € 7. we =DIRECT-TRACTION PLOUGHING, 


CANADIAN DEPOT :— ee Pee vce COLONIAL TRANSPORT, and 
© Saskatoon, Sask. . INA AGRICULTURAL SERVICES. 
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The PHOSPHOR BRONZE COMPANY, Limited. 





MANGANESE BRONZE 


“COG WHEEL” BRAND. 


ingots and Castings to meet any specification. 





87-91, Sumner Street, Southwark, LONDON, 8.E., and Chester Street, Aston, BIRMINGHAM. 


Telegraphic Address r. ‘ss PHOSBRONZE, London. Telegraphic Address ... PHOSPHOR; Birmingham. 
Tetephone Nos. ste && ty Hop 4330, 4331, 4332. Telephone No. ©. Sas East 334 (4 lines). 
Cable Address sins mn fap “IFFLEST,” Landon, Codes ees on «. + -AB.C., 4th & 6th Edition, and Liebers. 
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Printed for the Proprietors by Harzmon & Sons, at The Bedford Press, 20 & 21, Bedfordbury, in the Parish of St. Martin's-in-the-Fields, and Published by CuarLes Rowart Jounson, at the Offices of ENGINEERING, 
35 & 36, Bedford Street, in the Parish of St. Paul, Covent Garden, both in the County of Middlesex.—Friday, December 29th, 1916. , 
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